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OFFICE OF THE 

Board of Rapid Transit Railroad Commissioners 

No. 320 Broadway, New York, 

January i, i^oj. 

To THE Mayor of the City of New York. 

Sir — The Board herewith transmits its report for the year 
1906. 

On the 1st of January Mr. Grout's term of office as Comp- 
troller expired, and Mr. Herman A. Metz, his successor, took 
his seat in the Board. 

Under date of April 19, 1906, Mr. John Clafi^in resigned, to 
the great regret of his fellow members of the Board. His place was 
filled by the appointment of Mr. Lewis Cass Ledyard, who in 
turn found himself compelled to retire in consequence of the large 
demands upon his time, and presented his resignation on Decem- 
ber 22, 1906. 

There have been no changes in the staff of the Board except in 
some minor positions. 

I. 

FUTURE RAPID TRANSIT. 

The year 1906 was not signalized by the beginning of con- 
struction of any new rapid transit railways, nor even by the letting 
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of any contracts for such construction ; but very great progress 
was made in obtaining the essential constitutional authority with- 
out which no street railways can be built. 

It seems to be often forgotten, even by those who have publicly 
discussed the subject, that the Constitution of this State prohibits 
the building of any railway on a street, — ^whether a surface road, 
an elevated road, or a subway, — "except upon the condition that 
the consent of the owners of one-half in value of the property 
bounded on, and the consent also of the local authorities having 
the control of that portion of a street or highway upon which i: 
is proposed to construct or operate such railroad, be first ob- 
tained, or, in case the consent of such property owners cannot be 
obtained, the Appellate Division of the Supreme Court, in the 
Department in which it is proposed to be constructed, may, upon 
application, appoint three Commissioners, who shall determine, 
after a hearing of all parties interested, whether such railroad 
ought to be constructed or operated, and such determination, con- 
firmed by the court, may be taken in lieu of the consent of the 
property owners." 

To obtain such consents in the City of New York is always a 
task involving an enormous mass of wearisome detail ; and in the 
case of the routes adopted by the Rapid Transit Board in 1905, 
the time was greatly prolonged by certain exceptional circum- 
stances. In the first place, the City lies within two separate Ju- 
dicial Departments, so that in the case of every route crossing the 
East River two applications to the Courts are necessary, — if the 
consent of owners cannot be obtained, — thus involving the ap- 
pointment of two sets of Commissions and practically doubling the 
work. In the second place, doubts as to the constitutionality of 
the legislation of 1905, transferring the control of the streets from 
the Aldermen to the Board of Estimate and Apportionment, led 
to a delay of about four months in the appointment of Commis- 
sioners in the First Judicial Department. 

And finally, the fundamental conditions of the rapid transit 
problem are such as inevitably to invite the opposition of property 
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owners to every plan which promises extensive reHef. The rapid 
transit situation can never be dealt with in a large way except by 
railways which will bring passengers to the places where their 
daily business is carried on; that is to say, in nine cases out of 
ten, to the lower part of Manhattan. In this locality the streets 
are crooked, and often comparatively narrow. The value of prop- 
erty is generally extremely high. The necessity for easy and 
cheap transportation to the outlying parts of the City does not 
appeal to the selfish interests of property owners. And therefore, 
— while it has generally been easy to secure the requisite consents 
in Queens, The Bronx and Brooklyn, — in Manhattan it has always 
proved impossible, in the case of any extended rapid transit road, 
to obtain voluntary consents, and applications to the Court are 
frequently opposed. In three such cases, this Board has had to 
encounter the most earnest and prolonged opposition to its plans. 

At the close of the year 1906, all these difficulties had been sub- 
stantially overcome. If no new conditions shall hereafter arise, — 
either through legislation or otherwise, — the people of this City 
may now look forward with the greatest confidence to an early 
commencement of construction of the comprehensive system laid 
out by this Board in 1905. Without long sustained effort, it must 
always be impossible to build any adequate system for passenger 
transportation ; but the preliminary work of this Board is now, in 
all essential particulars, complete, and those who are entrusted 
with carrying on the task may henceforward devote themselves to 
the physical work of construction. 

The history of the efforts to procure real rapid transit in the 
City of New York, which extends now over a period of more than 
thirty years, is instructive as to the legal and financial obstacles 
which lie in the way of any scheme of betterment. 

As early as 1875 a Rapid Transit Law was passed, which pro- 
vided for the appointment from time to time of commissions to 
deal with the subject. Under this Act, a large part of the present 
elevated railroad svstem in Manhattan and The Bronx was laid 
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out and constructed. This method of dealing with the subject 
piecemeal proved unsatisfactory, and in 1891 an Act was passed 
creating a permanent Commission. The theory of that Act was, 
that the Commissioners should lay out a railroad and sell in per- 
petuity a franchise to construct, maintain and operate it. A great 
deal of work was done by this Commission, which laid out a sub- 
way route under Broadway, obtained the consent of the local au- 
thorities and the Supreme Court, and offered the franchise for 
sale to the highest bidder on December 29, 1892. Fortunately, as 
it has since turned out, the only bid for the franchise was the sum 
of One thousand dollars, which bid the Commission rejected. The 
work of this Commission, however, did not go for nothing, for it 
resulted in the accumulation of a great mass of information, which 
has since proved of the utmost value, and its reports went far 
towards overcoming doubts as to the possibility of underground 
railroads in this City. 

Soon after the failure of the Commission of 1891 to provide for 
the building of a railroad, Mr. Richard T. Wilson came forward 
with the suggestion that he would take the franchise and build the 
road on the terms proposed, provided the City would advance a 
large percentage of the necessary funds at a moderate rate of in- 
terest. It was apparent that this suggestion could not be complied 
with under the Constitution of the State of New York ; but it led 
to the adoption of a plan somewhat similar in effect, which was 
proposed by Mr. Abram S. Hewitt and supported by the Chamber 
of Commerce. The essential features of this plan, as enacted in 
1894, were that the City itself should build and own any rapid 
transit railroad thereafter built ; but that in order to insure econ- 
omy, thoroughness and rapidity in construction, the contractor 
should be required also to agree to take a lease of the railroad and 
equip and operate it for a term of years. A further provision of 
this law was that it should be submitted to a vote of the people 
at the election to be held in November, 1894. 

The popular vote having been very strongly in favor of munic- 
ipal ownership as proposed, the Rapid Transit Commission im- 
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mediately set to work and adopted a route which was approved 
by the local authorities in 1895. I'he Supreme Court, however, 
by a decision rendered on May 22, 1896, unanimously refused to 
approve the route. The Court held that the probable cost of the 
road would be mere conjecture, and spoke of the probability that 
^'financial diiificulties will be met and the construction of this road 
will drag its weary length along for a time which no man can 
compute, and possibly its construction be absolutely abandoned 
because of the wreck of the City's finances and the intervention 
of constitutional prohibition." It was suggested that the Rapid 
Transit Commissioners might "involve the City in an amount of 
obligation which would absolutely ruin and destroy its credit, and 
bring about as great a disaster as was occasioned by the collapse 
of the Panama Canal." 

At about the same time a very strong effort was made to have 
the Act declared unconstitutional, on the ground that such a law 
was in violation of the Constitution ; that it was "pernicious, wan- 
tonly extravagant and dangerous, and that it tended to foster 
socialism and paternalism, and was a departure from our prin- 
ciples of Government which had never before found favor." Upon 
this point the Court of Appeals was divided, but a majority of the 
Court held that the exceptional conditions in the City of New 
York justified a departure from what should be the ordinary 
policy of the State. "Our Government," said the prevailing opin- 
ion, "was established by the people for their own protection and 
welfare. Their policy was to foster and protect individual in- 
dustry and enterprise. To such policy we owe our advancement 
as a nation, and to such we must look for our future prosperity. 
The .Constitution should he construed with reference to this gen- 
eral policy, and, ordinarily, railroads should be constructed and 
•operated by private capital." 

Notwithstanding these discouraging declarations by the Courts 
■and the opposition of many influential citizens, who conscientious- 
ly believed that an underground road would prove impracticable, 
the Rapid Transit Commission persevered, and in 1897 adopted 
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the modified route upon which the present subway is built north 
of the Brooklyn Bridge. It was approved by the municipal 
authorities, in spite of a strong dissenting vote in the Common 
Council, and it was reluctantly approved, after very serious oppo- 
sition, by the Supreme Court. The Court, however, thought it 
proper to require the practically prohibitory condition that a con- 
tinuing bond in the penalty of Fifteen million dollars should be 
given by the successful bidder. 

At this point a new obstacle arose to embarrass the Commission. 
The consolidation of New York, Brooklyn and other municipalities, 
took effect on the ist of January, 1898, and resulted in the new 
City being saddled with a load of debt, the amount of which was 
difficult to ascertain, but which was believed to be in excess of the 
constitutional limitation. The administration which had come into- 
power upon consolidation was hostile to the plans of the Com- 
mission, the first public utterance of the new Mayor having been- 
to favor extensions of elevated railroads as the only prompt and 
effectual means of meeting the pressing difficulties of the hour. 
Accordingly, the form of contract for construction of the railroad 
which was sent, in compliance with the statute, to the Corporation 
Counsel for his approval as to form, early in the year 1898, re- 
mained unacted upon for nearly eighteen months. Communica- 
tions to the Board of Estimate and Apportionment and other offi- 
cials of the City also remained unanswered. But at last the City 
administration completely reversed its policy. On September 20, 
1899, the Corporation Counsel announced that he was willing to 
approve the form of the proposed contract, subject to certain 
trifling changes of detail, and the Board of Estimate and Appor- 
tionment announced its readiness to issue bonds for the construc- 
tion of the road. The contract was at once put in satisfactory 
shape, the Appellate Division consented to reduce the amount of 
the bond to $5,000,000, and bids were advertised for and opened 
in the month of January, 1900. 

Up to the hour of opening bids the Commission were uncertain 
whether any person could be found to undertake the work of build- 
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ing the railroad even upon the most favorable terms which the 
Act permitted. Every transportation interest in New York City 
had been approached by the Commission and urged to bid; but 
without exception every one connected with the business of civic 
passenger transportation declined to consider the contract, and 
expressed their entire disbelief in the success of such an enter- 
prise. The only two bids which were submitted came not from 
railroad men, but from practical contractors, who evidently ex- 
pected to be able to dispose of their contracts to those who might 
be more interested in the operation of the road than in its con- 
struction. The successful bidder, Mr. John B. McDonald, was 
able to realize these expectations, and, through the co-operation of 
Mr. August Belmont, the present Interborough Rapid Transit 
Company was formed, and the plans of the Commission were thus 
carried forward to completion. 

As soon as the contract had been made for the Manhattan- 
Bronx Railway, the Board took up the question of a railway to 
Brooklyn, which would serve to extend the Manhattan-Bronx 
subway from the Brooklyn Bridge to the Battery, and thence 
under the East River to the junction of Flatbush and Atlantic 
Avenues in Brooklyn. The bids for this contract also were two 
in number, but this time they came from transportation interests. 
One was from the Brooklyn Rapid Transit Company, who offered 
to build for Seven million dollars and give a continuous trip for a 
single fare not exceeding five cents, without change of cars, over 
a large part of the Borotigh of Brooklyn^- The Interborough in- 
terests offered to build the railroad for Two million dollars, and 
to carrj' the passengers over the Manhattan-Bronx Subway, at 
least as-far as 59th Street, for a single fare of five cents. As this 
latter bid was about one-fifth of the estimated cost of construc- 
tion, it was accepted by the Rapid Transit Board, and the Board 
of Estimate and Apportionment authorized the issue of bonds for 
its construction. That railway is now in successful operation 
from the Brooklyn Bridge to the Battery in Manhattan ; but cer- 
tain changes of plan to afford greater facilities in Brooklyn and 
the unforeseen difficulties in construction under the East River, — 
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difficulties of a kind in which the Pennsylvania Railroad Company 
has fully shared, — have delayed the completion of the line to 
Brooklyn. 

It was, of course, foreseen by the Board that these two railroads 
were a mere instalment of what the City ought to build, and the 
problem of laying out a comprehensive system of rapid transit 
for the whole City has engaged the attention of the Board ever 
since the Manhattan-Brooklyn contract was let. It was their own 
judgment and the judgment of their engineers that such a system 
should not be finally adopted until after a substantial part of the 
subway was in actual operation, so that the practical working of 
such a system (which, after all, was largely a matter of experi- 
ment) could be better understood. The first subway train in this 
City ran on October 27, 1904, and in the spring of 1905, the Board 
adopted and submitted to the City authorities its comprehensive 
plans, embracing nineteen different routes^ and reaching every 
Borough of the City except Richmond. This scheme in its more 
important parts has finally, and after a delay of nearly two years, 
received the necessary constitutional consents. 

Limitations upon the rapidity with which construction can 
henceforward be carried on will probably be of a financial nature. 
The resources of the City of New York, magnificent as they are, 
are not unlimited ; and it is certain that if any large measure of 
relief is to be obtained, these resources must be largely drawn on. 
The comprehensive scheme of this Board has been fitly character- 
ized by the Court as "the most stupendous scheme of municipal 
improvement and expenditure ever undertaken, and without a 
parallel in its ultimate bearing upon the destiny of the people of 
what we have reason for thinking will be the greatest city in the 
world." (114 App. Div. 381.) 

How far recent legislation and the demands of the public for 
better terms from contractors may lead to increased cost to the 
City is something which the future must disclose. The Board, 
however, believes that it may now justly congratulate the Cit> 
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upon the prospect of being in a position where, if the money can 
be found, the people may soon secure a complete, thorough and 
permanent solution of the more pressing problems of passenger 
transportation, — ^problems which are made urgent by the size and 
difficult by the amazing rapidity of growth of the metropolis. 
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LEGISLATION. 

Very radical changes were made in the Rapid Transit Law 
during the year by the passage of what came to be known as the 
Elsberg Bill, which, while it embodied various modifications- which 
seemed desirable to the Board, also introduced features which the 
Board felt it could not approve. 

A serious effort was made early in the year to come to an agree- 
ment with those who were advocating changes in the law so that 
the features which the Commission believed to be harmful might 
be eliminated from the bill, and conferences between representa- 
tives of this Board and representatives of various civic organiza- 
tions seemed to indicate that a compromise measure might be 
agreed upon. These efforts, however, did not succeed, and the 
bill ultimately passed both houses of the Legislature in a form 
which was so unsatisfactory to this Board that they felt it their 
duty to oppose its approval by the Mayor, and to file with him a 
statement of reasons for so doing. The following extracts from 
the memorandum will show what changes were made in the exist- 
ing law and what features were particularly objected to by this 
Board : 



The Board of Rapid Transit Railroad Commissioners respect- 
fully represent that, in their judgment, Senate Bill No. 915, com- 
monly known as the Elsberg Rapid Transit Bill, should not be 
accepted by the City. 

In support of this conclusion they submit the following consid- 
erations : 

WHAT THE EIIX IS. 

The bill now under consideration radically changes the existing* 
rapid transit law. The changes thus effected were not asked for 
by the City administration or by the Rapid Transit Board. They 
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were urged by private citizens and organizations, many of whom 
were avowedly in favor of municipal operation of street railways. 
That fact is not a controlling argument against the bill, but it 
certainly is a circumstance which should be remembered in deal- 
ing with the subject. 

The following are the amendments which are proposed to the 
■existing law : 

1. The first section of the Rapid Transit Act is amended by 
adding a provision to the effect that vacancies which may hereafter 
occur in the Board are to be filled by the Mayor. 

2. Section 6 of the Act is amended so as to permit pipe galleries 
to be constructed, not only when they are necessary for tfie proper 
construction of a railroad, but also "for any other purpose in fur- 
therance of the public interest or convenience." 

3. Section 32 of the Act is radically changed. 

As the law now stands the Rapid Transit Board has the power 
to grant franchises for the extension of existing railroads in the 
City, and for the construction of such tunnel railroads as may be 
built for the purpose of connecting points within the City with 
railroads outside the City upon such "terms, conditions and re- 
quirements as to the said Board may appear just and proper." 
There are two, and only two, limitations upon the powers of the 
Board in this regard, viz.: First, that any company to whom a 
franchise is granted must pay an annual rental, which must be re- 
adjusted at intervals of not more than twenty-five years, and 
second, that the approval of the Board of Estimate and Appor- 
tionment and a majority of the abutting property owners must be 
obtained. If a majority of the abutting property owners do not 
consent, the approval of the Supreme Court may be obtained in- 
stead. 

Under these provisions of the law the Pennsylvania Railroad 
tunnels were authorized, as were the other tunnels now building 
to Jersey City from Cortlandt and Christopher Streets. 

The Elsberg bill proposes to restrict the general powers of the 
Board to the case of a tunnel railroad intended to connect with 
5ome "trunk line steam railroad".' whose terminus is in another 
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State, or to the case of a railroad engaged in interstate conimerce 
whose terminus is in the City and which desires to extend its Hne 
under or over the East, Hudson or Harlem Rivers. 

The Elsberg bill next provides by a new section, numbered 32-a, 
that the Rapid Transit Commission may grant franchises for ex- 
tensions of or additions to any existing railroads in the city ; but 
it limits all such franchises to a period of twenty-five years, with 
renewals not exceeding twenty years more, and it requires all the 
property of the grantee constructed under the franchise, "except 
rolling stock and other movable equipment," to become the abso- 
lute property of the City at the termination of the franchise period, 
without further or other compensation to the grantee. 

It is expressly declared that "the provisions of this section shall 
apply to any railroad or railroads constructed, constructing or con- 
tracted for under the provisions of Section 34 of this Act, and to 
any person, firm or corporation constructing or operating such 
railroad or railroads." 

In other words, the Interborough Company may be given a 
franchise to build extensions under Section 32-a. 

4. Section 34, the most important in the Act, is also entirely 
remodelled. Under the familiar provisions of this section, the 
Rapid Transit Board is empowered to contract (subject, of course, 
to the approval of the Board of Estimate and Apportionment) for 
the construction, equipment and operation of any railway dulv 
authorized. Within very broad limits, the Rapid Transit Board 
may frame such a contract as it deems best. There are, however, 
some few definite requirements. The contractor who builds the 
road must agree, as part of the bargain, to equip it at his own ex- 
pense, and to operate it for a period of not more than fifty years. 
He must pay rent during the period of operation— such rent to be 
not less than the interest on the City's bonds issued for construc- 
tion plus one per cent. The contractor must deposit a large sum 
of money in cash, and give a "continuing bond" as security. The 
equipment furnished by the contractor, including power houses. 
IS to be subject to a first lien in favor of the City. 

There is no question but that this law has worked well; and in 
such a case it is the part of wisdom to look with the greatest care 
at any proposals for a change. 



Changes in the Law. 23 

The Elsberg bill substitutes for the present Section 34, six sec- 
tions numbered 34, 34-a, 34-b, 34-c, 34-d and 34-e. 

The new Section 34 provides in g;eneral terms for the making 
of a contract or contracts for the construction of a railroad, after 
the necessary consents have been obtained. The Rapid Transit 
Board is also authorized to provide for the equipment of the rail- 
road at the public expense ; and this they may either include as a 
part of the contract for construction or provide for by separate 
contracts. 

By Section 34-a, the Rapid Transit Board is authorized, sub- 
ject to the approval of the Board of Estimate and Apportionment, 
to enter into a contract for the equipment and operation of a road 
constructed by the City. The period for operation is not to ex- 
ceed twenty years ; the rent is to be not less than interest on the 
City's bonds issued for construction plus one per cent ; there may 
be a renewal or renewals for not more than twenty years ; and the 
City is to have a lien on equipment. 

By Section 34-b it is provided that if the Board of Estimate and 
Apportionment thinks that a contract for equipment and operation 
is "inexpedient, impracticable, or prejudicial to the public inter- 
est," the Rapid Transit Board must equip the road at the public 
expense and lease it for a term of not more than ten years. The 
rent is to be based on the total amount of bonds issued both for 
construction and operation; and renewals are not to exceed ten 
years in the aggregate. 

Section 34-c contains general provisions afifecting all the various 
kinds of contracts authorized by the previous sections. These 
provisions are not new, but are transferred here from the present 
Section 34. 

Section 34-d provides that if the Board of Estimate and Appor- 
tionment is of opinion, in any case, that a lease would be "inex- 
pedient, impracticable or prejudicial to the public interest," the 
Rapid Transit Board is to maintain' and operate the road for and 
on behalf of the City. The rates of fare are to be so adjusted as 
to provide for operating expenses, interest on cost, a sinking fund, 
&c. When practicable, fares are^o be reduced for school children 
and during "rush hours." No part of any road constructed under 
this Act is to be used for advertising purposes, or for carrying on 
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any but railroad business, — except the sale of newspapers or 
periodicals. 

The next section reads as follows : 

Sect. 34-e. Nothing contained in this act shall be deemed, 
or be construed as intending, to limit, or as limiting, in anv 
manner, the discretion of the Board of Rapid Transit Rail- 
road Commissioners, provided in the opinion of the Board of 
Estimate and Apportionment, or other analogous local au- 
thority of such city, it is expedient, practicable and in the 
public interest to do so, to enter into contracts for construc- 
tion, equipment, maintenance and operation with the same 
person, firm or corporation, or for any one or more of said 
purposes with the same person, firm or corporation, or with 
different persons, firms or corporations, either in one contract 
or in separate contracts, and at any time or times. 

5. Sections 35, 36, 38, 39, and 64 are amended in immaterial 
respects so as to conform to the changes made in Section 34, and 
also so as to permit the sale of four per cent, bonds. 

Section 65, which prohibits the construction of Street Surface 
Railroads under the Act, is repealed. 

PRACTICAI, EFFECT OF THE EI,SBERG BILL. 

The Rapid Transit Board in May and June, 1905, adopted nine- 
teen new routes for rapid transit railways in various parts of the 
City. These were all approved by the Board of Estimate and 
Apportionment and the Ma3'or in July, 1905. Since then, the 
Board and its counsel have been diligently engaged in getting the 
consents of property owners and the Appellate Divisions of the 
Supreme Court. 

If the Elsberg bill becomes a law there will be four courses 
open to the City in the case of each of these railroads, viz. : 

1. To construct the road under one or more contracts, and then 
to make a separate contract for equipment and operation. 

2. To construct and equip it under one or more contracts, and 
then tO' make a separate contract for operation. 
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3. To construct and equip it under one or more contracts, and 
then to resort to municipdl operation. 

4. To make one contract for construction, equipment and opera- 
tion. 



The Rapid Transit Board will have nothing to say as to the 
course to be pursued. That responsibility, under the Act, is 
placed solely upon the Board of Estimate and Apportionment; 
and it will be for the latter body to decide in respect to each one 
of these nineteen roads what proposals are to be invited. 

The Rapid Transit Board will be required to settle the details 
of contracts, to advertise for bids, to make awards (subject to the 
approval of the Board of Estimate and Apportionment), to super- 
vise the execution of the contracts and, perhaps, to operate the 
Toad. 

If either one of the first three alternatives is selected — that is to 
say, if the person who constructs the road has not also agreed to 
operate it — the City will inevitably have to pay the full cost of 
building the road, including contractor's profit. If the last alter- 
native is selected, and the person constructing the road is given the 
privilege also of operating it for a term of years, then (if the 
•operating contract is sufficiently attractive) the City may be able 
to induce- the contractor to build for less than cost. 

The best contract for the City is one by which the contractor 
will agree to construct a road with his own money; where the 
term of the operating contract or lease is as short as may be nec- 
essary to attract bidders ; and where the City retains the greatest 
practicable power of control. If the terms are made too onerous 
there will be no bids, or only bids from those who have exceptional 
advantages for operating. In other words, very stringent terms 
necessarily discourage competition. 

As the law now stands, the Rapid Transit Board, subject to the 
approval of the Board of Estimate and Apportionment, has very 
wide authority. The test as to ivhether the present law is good 
ar bad is the' enquiry whether the power vf the. local authorities 
is enfarged or restricted. 
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This view was suggested and is admirably expressed in the 
Mayor's letter to Senator White, dated February 26, 1906, the 
keynote of which is in the following passage: 

"I am in favor of all legislation which increases the powers 
of the local authorities — which, in other words, extends the 
principle of home rule. / am opposed to all legislation which 
either directly or indirectly seeks to limit the powers of the 
local authorities. I am in favor of legislation which permits 
the City to resort to municipal operation of rapid transit lines 
in case of need. I am opposed to legislation intended to com- 
pel the City to embark upon municipal operation. 

As I have stated publicly on more than one occasion, I do 
not favor extending the field of municipal operation of public 
utilities in New York City, except in cases where private 
capital will not meet the reasonable needs of the people of the 
City upon fair terms. I accordingly regard as objectionable 
legislation which either compels the City to engage in the 
municipal operation of rapid transit lines or which so hampers 
the public authorities in securing the investment of private 
capital in rapid tranist lines that municipal operation will be- 
come .the only practical means of meeting the City's needs 
for additional rapid transit facilities." 

The questions to be considered are, therefore, these: Does the 
bill increase the powers of the local authorities ? Or does it limit 
such powers? Does it enable the local authorities to secure the 
investment of private capital in our future railroads on fair terms ? 
Or does it tend to make municipal operation a practical necessity ? 

MERITS OF THE BILL. 

To a certain extent, the bill does enlarge the powers of the local 
authorities, and to that extent it is meritorious. 

A. At the present time, the only form of contract that can be 
offered for public bidding is one which unites the construction, the 
equipment and the operation of the road. If genuine competition 
could be expected in every case, no other kind of contract would 
(in our judgment) be desirable, and we would advocate leaving 
the law unchanged. But at the present time, competition — in re- 
spect to several of the projected lines, especially in Manhattan 
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and The Bronx — may not develop. In order tO' meet this condi- 
tion of things, it is well that the local authorities should have the 
power to fall back upon alternative methods of dealing with the 
situation in case "private capital will not meet the reasonable needs 
of the people of the City upon fair terms." 

These alternative methods the bill does, in a clumsy way, un- 
dertake to provide. It authorizes (as we have pointed out above) 
four different methods by which provision can be made for the 
construction, equipment and operation of rapid transit railroads. 
These features of the bill, so far as they afford greater freedom of 
action to the City authorities, are approved by the Rapid Transit 
Board. 

B. The amendment which provides for filling vacancies in the 
Board by appointment by the Mayor, is also commendable. 

C. The provisions in respect to pipe galleries are permissive 
and enlarge the powers of the local authorities, and are approved. 

D. The change which allows rapid transit bonds to bear four 
per cent, interest was suggested by the Rapid Transit Board and 
the Comptroller, and is obviously desirable. 

DEFECTS OF THE BILL. 

A. We have already referred to the clumsy phraseology of cer- 
tain parts of this bill. The Rapid Transit Act as it now stands 
was in large part the work of that accomplished lawyer and judge, 
the late Henry R. Beekman, and, while it is voluminous, it is 
everywhere technically exact'.' Considering the magnitude and 
variety of the interests involved among contractors, abutting prop- 
erty owners, &c., there has been a surprising absence of litigation 
requiring judicial interprifation of the statute. 

The amendments in^duced by the present bill consist either in 
transposing sentences from the present law so as to bring them 
into quite differeiit relations ; or in aldding new provisions, which 
are generally expressed in artificial and obscure language. The 
bill in its present form has been repeatedly changed from the 
original draft by inserting phrases and even whole sections drawn 
by different hands, and is, indeed; mere patchwork. The general 
result is a piece of legislation that is full of obscurities, and illog- 
ical and confusing in arrangement. 
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These defects of form would alone justify a refusal by the City 
to accept the bill. 

B. The amendments to Section 32 of the bill are strikingly bad 
in form. We think thev are also bad in substance, in that they 
limit the discretionary powers of the lofcal authorities to deal with 
the general subject which the section was intended to cover. Under 
the section as it now stands, the local authorities have almost uii- 
limited power. Under the section as it is amended, that power is 
restricted by narrow and complicated provisions. 

Apart from this general objection to the amendments, there are 
special objections. 

Section 32, as amended, allows tunnels under the North River 
.to connect with some "trunk line steam railroad" in New Jersey. 
Under this provision no new tunnel railroad could be authorized 
to connect with an electric railroad in New Jersey. If the bill 
should become a law, it would give the so-called McAdoo com- 
panies a monopoly of that business. 

Again, under Section 32-a, a franchise may be granted to the 
Interborough Company to extend the present rapid transit rail- 
road"; btit this is restricted to a period of twenty-five years, with 
one renewal of twenty years, or forty-five in all. If such a fran- 
chise were asked for and granted now, it could not be made to 
expire at the same time as the lease of the existing railway — to 
the manifest injury of the City. 

C. The new sections 34-b and 34-d begin by providing that if 
in ike opinion of the Board of Bstimate and Apportionment cer- 
tain forms of contract are "inexpedient, impracticable or prejudi- 
cial to the public interest," then the Rapid Transit Board is to do 
certain things. 

These provisions are contrary to the whole tenor of the Rapid 
Transit Act, and of the charter. The Board of Estimate, gener- 
ally speaking, does not act of its own motion, but only on propos- 
als prepared for it and submitted to it by the Borough Presidents 
and the heads of Departments. 

If the Rapid Transit Board is to continue to exist at all, its work 
can only be wisely performed by allowing it the initiative in plan- 
ning both the scope of its undertakings and the manner in which 
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they are to be carried through. The proper function of the Board 
of Estimate is to examine and criticise these plans when presented 
— just as it examines and criticises the plans of a Borough Presi- 
dent for a section of the city map or his projects for a drainage 
area. 

The Board of Estimate and Apportionment has no special ac- 
quaintance with the facts which may make one form of contract 
more or less expedient in a particular case. That special knowl- 
edge the Rapid Transit Board possesses, and in every other part 
of the Rapid Transit Act it is the Rapid Transit Board which is 
to plan and suggest, and the Board of Estimate and Apportion- 
ment which is to approve and authorize. The two sections just 
referred to are therefore anomalous, and may lead to serious con- 
fusion and delay. 

D. But the most serious defect in the bill is the provision of 
Section 34-a, which limits the possible length of a lease to twenty 
years, with "a renewal or renewals not to exceed twenty years in 
the aggregate.'" The public is confidently expecting that the 
Rapid Transit Board in the near future will let contracts for .new 
subways. This expectation the Board feels cannot be realized if 
the Elsberg bill becomes a law, because practically- the City has 
not themoney- necessary to build an adequate system of subways ; 
and we believe that no private capital can be induced to construct 
such lines as. the Lexington Avenue, the Third Avenue, the Sev- 
enth and Eighth Avenues or the Brooklyn Loop subways, upon a 
lease limited to twenty years with a renewal of twenty years on 
new terms. . ,; 

The law now provides that the lease shall- be for not more than 
fifty years, and that the contract may provide for "a renewal or re- 
newals of the lease of said road" — without limit. The Elsberg bill, 
in shortening the maximum length of the original lease and putting 
a-limit on the length- of renewals, directly limits the powers of the 
local authorities in dealing with this most important feature of a 
rapid transit contract. It does more. In all probability it will be 
found that it '"so hampers the public authorities in securing the in- 
vestment on private capital in rapid transit lines, that municipal 
operation will become the only practical means of meeting the 
City's needs for additional rapid transit facilities." 

It has been suggested by the supporters of the Elsberg bill that 
under the language used, the terms of renewal might be all agreed 
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on in the orig-inal contract so as to make, in effect, a forty years' 
lease. The contrary opinion was expressed by the Court of Ap- 
peals in the case of the Sun Printing and Publishing Company vs. 
The Mayor, 152 N. Y., 257, 271. The Court there said: 

"The evident intention was that at the expiration of each 
term for which the road had been leased, a new contract 
should be made for the re-leasing of the road upon such terms 
and conditions as to the board should then seem just, not 
upon such terms and conditions as shall be fixed at the time 
of entering into the original lease." 

It thus appears that if the bill becomes a law in its present form 
all that can be offered to bidders will be a lease for twenty years, 
and that they will have to take their chances as to the terms of 
the renewal at the period of expiration of the original lease. 

There seems to be, as we have said above, no inducement to any 
independent bidder to oft'er to construct any one of the projected 
subways upon the basis of a twenty years' lease. If, however, the 
City would pay the entire cost of construction, the Interborough- 
Metropolitan Company, with their four great power houses already 
furnishing a vast amount of power, and readily capable of expan- 
sion, would be in a totally different position. In that case they 
could equip any one of the subways at a relatively insignificant 
cost ; but even the Interborough-Metropolitan Company cannot be 
expected to invest any private capital in building a road under 
Section 34, with only the assurance of a twenty years' lease. They 
might, perhaps, find it worth while to build extensions under Sec- 
tion 32, but no independent road could be built under that section. 
For. any independent road, we feel confident that the City would 
have to find every dollar needed for construction. 

In short, it may be truthfully said that if the City is to get fa- 
vorable terms for building new railroads, or is ever to get compe- 
tition with the Interborough-Metropolitan Company, it must be in 
a position to offer to other bidders terms which are comparable 
with those heretofore offered. To deny the City the right to offer 
a reasonably attractive lease is simply to intrench the present 
monopoly. 

It is not suggested that the Legislature consciously intended to 
favor the Interborough-Metropolitan Company ; but, in our opin- 
ion, the passage of the Elsberg bill under the present financial 
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conditions of the City must, in effect, operate to prevent the con- 
struction of any rapid transit roads, except possible extensions of 
the present Interborough System — thus leaving the field to that 
Company without competition. 

The reasons which actuated those who insisted upon shorten- 
ing the permissible term of a contract from fifty to twenty years 
must have been either a desire to force the City to resort to munic- 
ipal operation, or else a conviction that the local authorities (i. e.; 
The Rapid Transit Board and the Board of Estimate and Appor- 
tionment) are not to be trusted. Any bill which appears on its 
face to be either intended to check the local authorities, or to com- 
pel municipal operation of street railroads, is essentially vicious. 

CONCI,USIONS. 

To summarize the foregoing, we submit that this bill, while 
containing some desirable features, has fatal defects. 

Its merits are: 

That it allows the City to construct, and even to operate; rapid 
transit railroads, "in cases where private capital will not meet the 
reasonable needs of the people of the City upon fair terms." 

That it provides for filling vacancies in the Rapid Transit Board 
by the Mayor's appointees. 

That it allows the City to build pipe galleries. 

That it allows the City to sell Rapid Transit bonds bearing four 
per cent interest. 

Its defects are: 

That it is so badly worded as to raise serious legal doubts as to 
its meaning. 

That Section 32 has been so amended as to limit unduly the 
powers of the local authorities and to give a monopoly of the elec- 
tric railroad business between New York and New Jersey to the 
two existing companies. 

That it deprives the Rapid Transit Board of its initiative in re- 
spect to the form of contracts, thus imposing undue burdens on 
the Board of Estimate and Apportionment. 
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Above all, that it limits the length of a lease to twenty years,, 
which, for practical purposes, might as well be one year. A im- 
itation to twenty years will probably make it impossible to find- 
any bidder willing to equip and operate an independent road. In 
the present financial condition of the City, the only reasonable 
hope of early rapid transit construction of independent lines lies 
in offering a lease sufficiently attractive to induce the investment 
of private capital in the construction of the. roads,. and we fail to 
see how, under the Elsberg bill, any such inducement can be 
offered. 

These defects, in the judgment of the Rapid Transit Board, are 
so serious that the bill in its present shape ought not to be ac- 
cepted by the City. 

Dated New York, April 20th, 1906. 

The Board o-e Rapid Transit Railroad Commissioners 
FOR THE City op New York, 

A. E. ORR, President. 

BION L. BURROWS, Secretary, 

Notwithstanding the views thus expressed by the Board, the 
Mayor concluded to approve the bill, and the Board considered 
that they were not called upon to persist in opposing a measure 
which had received the approval of both houses of the Legislature 
and of the Mayor of the City of New York. They therefore re- 
frained from opposing it before the Governor, and the bill was 
signed and became a law on May 16, 1906. 

After the passage of the Elsberg bill by the Legislature, another 
Act was passed to remedy some of the minor defects in the meas- 
ure which the Board had pointed out in Section 32, relating to the 
construction of extensions by existing railroads. And by a sep- 
arate measure the Rapid Transit Act was further amended by the 
insertion of a provision that before any contract was finally adopt- 
ed by the Rapid Transit Board, public hearing should be had upon 
a published notice of at least two weeks. 
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PROCEEDINGS TO OBTAIN CONSENTS TO NEW CONSTRUCTION. 

As Stated in the report of the Board for the year 1905, the ap- 
plications made to the Appellate Division in the First Department 
to appoint Commissioners to pass upon several of the routes laid 
out by this Board were not granted during that year. This was 
owing to the pendency of the case of Wilcox vs. McClellan, which 
involved the constitutionality of the act which took from the 
Board of Aldermen the power to control the use of the streets 
and transferred it to the Board of Estimate and Apportionment. 
The case having been disposed of by the Appellate Division on 
December 29, 1905, that Court fixed January 26, 1906, as the day 
on which they would hear the applications for appointment of 
Commissioners, and shortly afterwards Commissioners were ap- 
pointed in ten cases in the First Department in which consents 
had not been obtained. 

In nine of the cases above mentioned the reports of the Com- 
missioners were made and filed with the Appellate Division before 
the close of the month of May, 1906, and were presented to the 
court for confirmation early in the month of June. Some minor 
objections were made to the confirmation of those reports, and one 
important question was raised involving the consideration of the 
debt incurring capacity of the City. 

When the Appellate Division of the Supreme Court, in 1896, 
passed adversely upon the plans of the Commission at that time 
for a Broadway route, the court had gone deeply into the question 
■ of the City's financial ability to undertake the work then proposed. 
They had expressed the opinion that it was doubtful whether any 
large part of the railroad could be built with the money then at 
the disposal of the City, and they believed it to be certain that the 
expenditure of so vast a sum as was contemplated would take 
away the City's power to engage in any other public work, and 
might possibly s6 impair its credit that it could not recover in the 
course of many years. These arguments were in effect repeated 
on the hearing before the Appellate Division in June, 1906, and 
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counsel for certain objecting taxpayers earnestly contended that 
the Court should withhold its approval of all the routes then before 
it for consideration. 

On July 12, 1906, the Court announced its decision to confirm 
all the routes then before it, subject to one important restriction. 
After discussing the arguments of counsel and pointing out that 
the City's limit of debt incurring capacity was not a fixed or con ■ 
stant quantity, the Court said : 

"Much difference of opinion exists about the effect of the 
recent amendment to the Rapid Transit Act upon the proba- 
bility of enlisting private capital in new rapid transit con- 
struction, but it is plain that the Rapid Transit Commission 
cannot offer as attractive terms to bidders under the new law 
as it was able to offer under the old law. A lease for twenty 
years, with a possible renewal for twenty more upon terms to 
be fixed at the expiration of the first period, must be far less 
attractive to bidders." 

The interests of abutting property owners, it was pointed out, 
was also a matter for serious consideration, especially in view of 
the fact that the value of vaults and other sub-surface structures 
appurtenant to abutting property had greatly increased in recent 
years, and that although such owners must be content to vacate 
whenever the City needed the space occupied, it was one thing to 
ask them to vacate to make way for a road which was building, 
and another thing to permit an important street to be pre-empted 
for a road which might not be built for many years to come. The 
opinion continued: 

"Regard being had, therefore, to these different and con- 
flicting interests, we think the right solution, so far as it rests 
with this Court, will be to approve all of the routes condition- 
ally upon the Rapid Transit Commissioners deciding within 
two years which of them they have finally concluded to con- 
struct. This will enable them within the .period named, in 
view of the then existing condition of the City's finances, to 
determine just what routes should be built ; and after that 
time they should be required, if able to coristruct other routes, 
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to renew their application to this Court. This will render 
null and void our approval of all routes not selected and con- 
tracted for within two years." 

As the Court adjourned for the summer immediately after this 
decision had been announced, it was impossible to enter the formal 
orders of the Court until the month of October; but the orders 
in the nine cases included in the foregoing decision were all en- 
tered at the following dates. 

Van Cortlandt Park Extension October 18, 1906 

Fourteenth Street, University Place, Green- 
wich Street and Liberty Street Route October 19, 1906 

Thirty-fourth Street Crosstown Line October 19, 1906 

Third Avenue Route October 19, 1906 

Lexington Avenue Route October 19, 1906 

Seventh and Eighth Avenue Route October 19, 1906 

Gerard Avenue Route October 19, 1906 

White Plains Route October 19, 1906 

Jerome Avenue Subway Route October 23, 1906 

Each of the said orders contains the following provision : 

"It is, on motion of George L. Rives and Boardman, Piatt 
& Soley, attorneys for the Board of Rapid Transit Railroad 
Commissioners for The City of New York, 

"Ordered, That said motion be and the same hereby is 
granted; that the report of said Commissioners be and the 
same hereby is approved and confirmed, and that the authori- 
zation and consent of this Court be and the same hereby are 
given to the construction and operation of the railroad or 
railroads mentioned in said petition and described therein as 
(name of route), subject, however, to the following condi- 
tion, namely, the approval and confirmation by this Court of 
the report of said Commissioners and of the said route and 
general plan of construction, shall be void and of no effect 
unless within two years from the 15th day of October, 1906, 
The City of New York, acting by the said Board of Rapij 
Transit Railroad Commissioners, shall have entered into one 
or more contracts for the construction of a substantial portion 
of the said railroad or railroads." 
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The entry of these orders completed the proceedings in respect 
to the nine routes above referred, to. There still remained the case 
of the Manhattan and Brooklyn loop line in Manhattan, which 
could not be disposed of because of the opposition of property 
owners to certain features of the proposed route. This line, 
which was designed to run from the Williamsburgh Bridge, 
connecting with the Manhattan and Brooklyn Bridges, and with 
tunnels crossing to Brooklyn, forms an essential part of the scheme 
of the Commission for rapid transit communication between 
Brooklyn and Manhattan ; but as it necessarily runs through nar- 
row and congested streets in the southern part of Manhattan, and 
as the soil for a large part of the route consists of dangerous 
quicksands, it was natural that the owners of abutting property 
should be considerably alarmed at the prospect of possible in- 
juries to their buildings. A very large mass of testimony was 
taken by the Commission during the year; but all the testimony 
was in and the case summed up before' the close of 1906. Shortly 
after the close of the year, the Commissioners reported in favor 
of the route, except in William Street south of Beekman. 

In the Second Judicial Department less opposition was encoun- 
tered from property owners, and where the consents of the owners 
of a majority in value of the abutting property were not obtained, 
the proceedings in court progr^sed rapidly. Unfortunately, the 
consents thus obtained related to routes which could hardly be 
constructed as separate systems. A road beginning and ending 
within the Borough of Brooklyn would be of little value; and 
until the legal complications were overcome in Manhattan, it was 
impossible for the Board to do anything in the way of constructing 
Brooklyn railroads. Moreover, the work of construction in 
Brooklyn, owing to the character of the soil, is relatively cheap 
and easy, so that no time would practically be gained by beginning 
construction in Brooklyn before construction in Manhattan was 
possible. 

The following franchises have been perfected during the past 
vear : 
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IN THE BOROUGHS OF MANHATTAN AND THE 

BRONX. 

Third Avenue Route^ 

Lexington Avenue Route. 

Seventh and Eighth Avenue Route. 

Fourteenth Street Route. 

Gerard Avenue Route. 

Van Cortlandt Park Extension. 

White Plains Road Route. 

Jerome Avenue Subway Route. 

Jerome Avenue Ei,evated Route. 

Thirty-fourth Street Route. 

IN THE BOROUGH OF BROOKLYN. 

Fourth Avenue Route. 
Eastern Parkway Route. 

Brooki^yn and Manhattan Loop Lines (except Montague 
Street). 

IN THE BOROUGH OF QUEENS. 
Extension oe Thirty-eourth Street Route. 

The work of perfecting the franchises upon other routes is in 
progress as follows: 

BROOKLYN, MANHATTAN AND LONG ISLAND CITY ROUTE. 

Commissioners have been appointed, and their first meeting has 
teen fixed for February i, 1907. 

WASHINGTON STREET ROUTE, BOROUGH OE BROOKLYN. 

It has been found impossible to obtain consents of property 
owners, and application for the appointment of commissioners 
■will be made when directed by the Board. 
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WESTCHESTER AVENUE AND SOUTHERN BOULEVARD, BOROUGH OF 



BRONX. 



♦ 

The necessary consents have been obtained on 138th Street and 
Southern Boulevard, but we lack consents of abutting property 
owners on Westchester Avenue by about $25,000. It is expected 
that these consents will be obtained in a few days. 

BROOKLYN AND MANHATTAN LOOP LINES MANHATTAN SECTIONS. 

Commissioners appointed on these routes report in favor of all 
of them except the William Street Route south of Beekman street. 
It is expected that their report will be confirmed by the Appellate 
Division of the First Department on February 8, 1907. 

MANHATTAN BRIDGE ROUTE. 

The obtaining of consents has had to await the opening of the 
Flatbush avenue extension in Brooklyn. Title to this street will 
vest in the City on March i, 1907, and arrangements will be made 
to secure the necessary consents immediately after that date. 

BENSONHURST, BATH BEACH AND CONEY ISLAND ROUTE. 

The consents of an apparent majority of the property have 
been obtained, but the titles at the close of the year had not 
been fully verified. 

Consents are still to be obtained in the cases of the following 
routes, viz.: 

First Avenue Route (Manhattan). 

West Street and Ninth Avenue Route (Manhattan). 

Brooklyn and Jamaica Route. 

When these have been obtained, the authority to construct all 
the Imes laid out by the Commission in 1905 and 1906 will be 
complete. 
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CONTRACTS FOR CONSTRUCTION. 

The Rapid Transit Act as it now exists since the passage of 
the Elsberg Bill contemplates, as we have seen, that contracts for 
construction should be entirely independent of contracts for equip- 
ment or for maintenance and operation. But a new section 
(34-e) provides that such contracts may be united in one in case 
the Board of Estimate and Apportionment should think it "ex- 
pedient, practicable and in the public interest to do so." The 
Rapid Transit Board was of the opinion that with respect to cer- 
tain of the routes laid out by it, the old form of contract in which 
the same contractor should undertake both to construct and also 
to equip and operate the road, might be expedient. But before 
beginning the preparation of a contract which should involve more 
than mere construction, it was necessary (under the provisions 
of the law above referred to) to obtain the sanction of the Board 
of Estimate and Apportionment. Accordingly, on October nth, 
a communication was addressed to the Board of Estimate and 
Apportionment, suggesting the propriety of calling for bids in 
the alternative; first, for construction alone, and second, for con- 
struction, equipment, maintenance and operation of certain routes 
which were specified. 



The following are extracts from the communication referred to : 

To the Board of Estimate and Apportionment of The City of 
New York: 

Gentlemen — The Rapid Transit Act, as amended by chapter 
472 of the Laws of 1906, provides that as soon as the necessary 
consents have been obtained for any rapid transit railroad, or rail- 
roads, and the detailed plans and specifications have been pre- 
pared, this Board for and in behalf of the City shall enter into a 
contract for the construction of such road, or roads. The Board 
may in any case contract for the construction of the whole road, 
or all the roads provided for by the aforesaid plans in a single 
contract, or by separate contracts executed from time to time, or 
at the same time (section 34, Rapid Transit Act). 
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By section 34-a of the act, the Board, subject to the approval of 
your Board, is given full power and authority to provide for the 
maintenance, supervision, care and operation of the railroad, or 
railroads, so constructed, and may enter into a contract for the 
maintenance and operation of such road, or roads, for a tetm of 
years not to exceed twenty years. Such contract for maintenance 
and operation must provide for payment of rental, and it may pro- 
vide for a renewal, or renewals, not to exceed twenty years in the 
aggregate (section 34-a). 

By the next section it is provided that if in the opinion of your 
Board a contract for equipment, maintenance and operation is in- 
expedient, impracticable or prejudicial to the public interest, the 
Rapid Transit Board may equip the said road, or roads, in whole 
or in part, at the public expense, and enter into, a contract for the 
maintenance and operation of such road or roads so equipped for 
a term of years, not to exceed ten years (section 34-b). 

By section 34-d it is provided that if in the opinion of your 
Board either a contract for equipment, maintenance and operation, 
or a contract for maintenance and. operation as provided in the 
preceding sections, would be inexpedient, impracticable or preju- 
dicial to the public interest, the Rapid Transit Board is to devise 
and prepare a plan for the maintenance and operation of such road 
or roads by the City itself (section 34-d). 

The next section of the act (section 34-e) reads as follows: 

"Nothing contained in this act shall be deemed, or be construed 
as intending, to limit, or as limiting, in any manner, the discretion 
of the Board of Rapid Transit Railroad Commissioners, provided 
in the opinion of the Board of Estimate and Apportionment, or 
other analogous local authority of such city, it is expedient, prac- 
ticable and in the public interest to do so, to enter into contracts 
for construction, equipment, maintenance and operation with the 
same person, firm or corporation, or for any one or more of said 
purposes with the same person, firm or corporation, or with dif- 
ferent persons, firms or corporations, either in one contract or in 
separate contracts, and at any time or times." 

The foregoing review of the provisions of the Rapid Transit 
.A.ct, as now in force, will show that contracts in several forms 
may lawfully be entered into ; the choice between the various forms 
being left by the act to the judgment of your Board. 
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On the I2th day of May, 1905, this Board determined and es- 
tabUshed the routes of two railroads in The City of New York, 
which are called, respectively, for brevity, the Lexington Avenue 
Route and the Seventh and Eighth Avenue Route, and these were 
thereafter transmitted to your Board and approved by it on July 
14, 1905, and by the Mayor on July 28, 1905. This Board imme- 
•diately thereafter took the necessary steps to ascertain the names 
■of the owners of property along these two routes, and endeavored 
to obtain their consents; but having failed to obtain the consent 
■of the majority of such owners, application was made, pursuant 
to law, to the Appellate Division of the Supreme Court for the 
appointment of Commissioners. These Commissioners having re- 
ported in favor of the two routes above referred to, the Appellate 
Division in the First Judicial Department confirmed their finding 
that the two railroads ought to be constructed, but the formal 
■order to that effect has not yet been entered. 

On June i, 1905, this Board determined and established the 
route of two other railroads in The City of New York which are 
called, respectively, for brevity, the Jerome Avenue Subway and 
the Jerome Avenue Elevated Road. These were ^thereafter trans- 
mitted to your Board, approved by it on July 14, '1905, and by the 
Mayor on July 28, 1905. This Board immediately thereafter took 
the necessary steps to ascertain the names of the owners of prop- 
■erty along these two routes, and succeeded in obtaining the con- 
sents of a majority in value to the Jerome Avenue Elevated Road. 
It was found impossible after protracted effort to obtain the con- 
sent of a majority of the owners along the various streets consti- 
tuting the route of the Jerome Avenue Subway, and an application 
was made pursuant to law to the Appellate Division of the Su- 
preme Court for the appointment of commissioners. Such com- 
missioners have been appointed and have recently reported favor- 
ably. It is expected that this report will be confirmed by the Court 
Tvithin a comparatively short time. 

It is the opinion of this Board that the construction of the 
routes above referred to should be undertaken at as early a date 
as possible. 

The several railroads thus planned will, if constructed, consti- 
tute complete systems of railroads on the east and west sides of 
the Borough of Manhattan, which on the one hand will serve to 
relieve the great demand for additional transit facilities on the 
•east side of the City, and on the other will afford means for carry- 



42 Communication to the Board of Estimate. 

ing a large number of passengers entering the City from IvOng 
Island and New Jersey at the Pennsylvania Railroad Station. If 
such systems shall be built, and shall be supplemented by the ex- 
tensions to the north along Jerome avenue, or other extensions, in 
the Borough of The Bronx, which have been already planned, an 
addition to the transit facilities in Manhattan and The Bronx will 
have been effected that should go far to solving the rapid transit 
problem in these boroughs. 

The cost of the Lexington Avenue Route, as estimated by the 
Chief Engineer of this Board, without including the equipment, 
is $30,000,000; and the cost of constructing the Seventh and 
Eighth Avenue Route, if the whole of it shall be built, is estimated 
by the Chief EIngineer of this Board, without equipment, at the 
sum of $40,800,000. The Seventh and Eighth Avenue Route, it 
should be understood, involves certain alternatives, as set forth in 
the route itself, and as explained in the communication transmit- 
ted to your Board with the routes and general plans on June i, 
1905, and would in all probability not all be built at this time. 

The cost of the Jerome Avenue Subway is estimated at $n - 
625,000, without equipment. If an elevated line along Jerome 
avenue is constructed north of Clarke place, there will be a savin? 
m cost of $10,000,000. 

It is apparent that if the City shall undertake to construct these 
routes and shall look forward either to making a lease when the 
construction is completed, or shall undertake to operate the road 
Itself, the full cost of construction must be paid by the City, and 
(in the event of municipal operation or of the adoption of one 
form of lease) the City will in addition have to pay the full cost 
of equipment. If, however, a contract can be entered into with 
some person, firm or corporation who will undertake to construct 
equip^ maintain and operate the road, it may perhaps be possible 
to offer sufficiently favorable terms in a lease to induce a con- 
tractor to build the same for less than actual cost. 

Before finally determining what policy the City ought to pursue, 
your Board will doubtless wish to be better informed than is possi- 
ble at the present time with regard to the actual price for which 
responsible parties will undertake to build these roads, and also 
whether responsible contractors can be induced to equip, maintain 
and operate these roads when constructed for the comparatively 
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short period of lease which the Rapid Transit Act now prescribes. 
At the hearing; held by the Mayor on April 20, 1906, upon what 
was known as the Elsberg Bill, amending the Rapid Transit Act, 
this Board expressed serious doubts as to whether it would be 
possible to find any bidder willing to equip and operate an inde- 
pendent road under the limitation of a lease to twenty years. In 
the memorandum of the Mayor accompanying his approval of this 
bill, dated April 26, 1906, the Mayor said : 

"I fail to see, however, any substantial reason for believing that 
this limitation will have such an effect. While it is impossible for 
us to say what response will be made when these prospective leases 
are offered to the public, I think that in the light of past experi- 
ence both here and abroad, we have the right to expect that private 
capital will be freely offered for investment in an enterprise which 
should prove to be profitable even under these conditions." 

In order to ascertain the facts in this regard, the Rapid Transit 
Board would respectfully suggest to your Board the propriety of 
offering for competition a contract to be made with one person, 
firm or corporation for the construction, equipment, maintenance 
and operation of the lines above mentioned. In the advertisement 
for proposals it will be expedient to allow bidders to submit pro- 
posals for any one or more of the sections into which these several 
routes have been separated by this Board in the route and general 
plans as adopted and approved, so that the largest liberty of bid- 
ding may be afforded. It would also be expedient at the same 
time to call for bids from contractors for the mere construction 
of the several sections of these roads, leaving to a subsequent 
period (if such bids should be accepted) the making of contracts 
for the equipment, the maintenance and the operation of the rail- 
roads when constructed. 

If, in the opinion of your Board, it is "expedient, practicable 
and in the public interest" to adopt the foregoing suggestion, this 
Board will cause detailed plans and specifications to be prepared, 
and a form of contract to be drafted. Under section 37 of the 
Rapid Transit Act, as amended by chapter 607 of the Laws of 
1906, it will be necessary before finally fixing the terms and con- 
ditions of any contract, to advertise a public hearing with regard 
to it, and no contract whatever can be entered into unless and 
until your Board shall have consented thereto and prescribed a 
limit to the amount of bonds available for construction and equip- 
ment, and the purchase of the necessary lands or easements. 
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If, however, your Board shall be of the opinion that it is "inex- 
pedient, impracticable or prejudicial to the public interest" to at- 
tempt to enter into a single contract for the construction of these 
roads, or any of them, the Rapid Transit Board, on being so ad- 
vised, can, if desired, prepare plans and specifications and invite 
bids for the construction of so much thereof as your Board may 
determine is within the present financial ability of the City to 
undertake. Contracts for sectional construction need not, of 
course, all be executed at the same time. If these roads are to 
be built piecemeal it would be possible for the City to let contracts 
from time to time during the next two or three years, and in this 
way the immediate burden upon the debt incurring capacity of 
the City would be, to a certain extent, avoided. 

THE BOARD OF RAPID TRANSIT RAILROAD COM- 
MISSIONERS FOR THE CITY OF NEW YORK. 

A. E. Orr, 
BioN L. Burrows, President. 

Secretary. 



The Board of Estimate and Apportionment held the subject 
under consideration for two months, and on December y, 1906, 
adopted resolutions approving the suggestions of this Board in 
regard to the routes mentioned by it in the foregoing communi- 
cation. 

FORM OP CONTRACTS. 

Before the Board of Estimate and Apportionment had acted 
upon the communication of this Board above mentioned, the 
engineering staff of the Board had entered upon the very, labori- 
ous work of preparing detailed plans and specifications for the 
construction of various lines, and drafts for the proposed con- 
tracts had been the subject of much study by counsel for the 
Board; but the details were not ready for final action by the 
Board until after the close of 1906. Some matters were, how- 
ever, considered and disposed of during the year. 

In respect to future subway entrances, the Board declared its 
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policy in 1905 when it adopted the various routes, that such en- 
trances should in general be constructed through private property 
to be acquired for the purpose. It was also understood that the 
cost of all private property that might be taken for stations or 
otherwise for right of way, should be added to the cost of con- 
struction as a basis for determining the rent of the road. This 
is a feature of the Brooklyn-Manhattan contract made in 1902, 
but is not carried to the full extent. 

The Board also took into consideration the question whether 
pipe galleries should in general be constructed at the same time 
as the future railroads. The matter was formally brought to the 
attention of the Board by the Chief Engineer, who asked for in- 
structions in making up the final drawings. The Board thereupon 
adopted the following resolution: 

"Resolved, That this Board hereby directs its Chief En- 
gineer tq prepare plans and specifications for the construc- 
tion of pipe galleries in connection with all new subways, it 
being the purpose of the Board to have such galleries con- 
structed wherever possible at the time of constructing future 
subways." 

In the case of the Lexington Avenue Route, where express 
tracks are essential to rapid operation of trains, and where the 
street is comparatively narrow, it was determined by the Board 
to adopt plans for a "double-deck" structure, in which the local 
tracks should occupy the upper level and the express tracks should 
be upon the lower level. This will introduce a somewhat novel 
feature. 

The Board has also given considerable attention to the question 
of the equipment of new rapid transit railways, particularly in 
respect to the rolling stock. The construction of cars has been 
examined with respect to the convenience of passengers, the rapid- 
ity of ingress and egress, the proper application of motive power, 
and the use of non-inflammable materials. 
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There is, however, a verj' great difficulty in undertaking to lay 
down in advance any definite, precise requirements as to those 
points. The whole subject of electric traction is comparatively 
new. The views of engineers on this "subject have changed ma- 
terially, and are still changing. Development and progress in this 
field is so rapid that it has always seemed to the Board the proper 
course to defer decision in respect to all details to the last moment 
fixed by the necessity of beginning the operation of trains by a 
certain time. For this reason, the Board in making the first rapid 
transit contract in 1900, thought it unwise to prescribe in detail 
the equipment to be used in the subway, and contented them- 
selves with general provisions defining the results aimed at rather 
than the precise means of accomplishing such results. In that 
case, although the contract entered into was dated February 21, 
1900, the sub-contracts for electric train equipment were not closed 
until the year 1903, and during those three years the development 
in the art of car building was so great that the equipment actually 
put in service was far superior to anything that could have been 
foreseen when the specifications were drawn by the engineers of 
the Commission. To a certain extent this experience is quite 
likely to be repeated ; and it would probably be unwise to attempt, 
by specifying definite types, to limit a contractor, who is both to 
equip and operate the road, in the selection of what may appear 
to be the best obtainable rolling stock. 

ELEVATED BRIDGE LOOP. 

As Stated in the report for 1905, a proposal for an elevated rail- 
way connection between the Brooklyn Bridge and the Williams- 
burgh Bridge, to run through Centre street and Delancey street, 
was laid before the Board, and was the subject of full discussion. 
To quote from the report for last year : 

"The Board, believing that the problems of communication 
between the various parts of Brooklyn could better be solved 
by the construction of the subway lines as proposed in the 
rapid transit roads described in the former portion of this 
report, and being satisfied that the great weight, of public 
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opinion in Manhattan (through which it was proposed to 
build those elevated structures) was firmly and irrevocably 
opposed to any new elevated railroads, determined to take no 
action upon the plans proposed." 

The matter rested there until the month of July, 1906, when it 
was again brought to the attention of the Board by the Comp- 
troller, who suggested that an elevated structure should be built, 
— not as an alternative to a subway connection, but as an addition 
to it. The Comptroller proposed that "as soon as the subway 
connection is completed and the congested points at the bridges 
are relieved, the elevated structure should be torn down." On 
July 19th the Board of Estimate and Apportionment adopted a 
resolution requesting this Board to consider whether it was for 
the interest of the public and the City that an elevated railroad 
should be constructed along the routes above dessribed, "or 
whether the desired relief should be secured by some other plati 
not involving the erection of more elevated railroads in the tene- 
ment section of the lower East Side." 

On September 13, 1906, the Chief Engineer of the Board pre- 
sented a report suggesting tha.t if an elevated structure was to be 
constructed, it would be advisable to build it along the Bowery 
and on Park Row over the existing Manhattan Railway tracks, 
which would really involve the reconstruction of the Manhattan 
structure. A very comprehensive subway system forming con- 
nections between the bridges and various tunnels was presented 
at the same time by the Chief Engineer for examination. 

The subject received a great deal of consideration by the Board, 
but the conclusions expressed in the report of 1905 remained un- 
reversed. 

In connection with this discussion, it is of interest to note that 
the cars now in use in the subway could be run over the Brooklyn 
Bridge. The comparative weights of the trains was the subject of 
careful examination, and it was found that the difiference in weight 
per linear foot between the Brooklyn Rapid Transit cars and the 
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cars of the Manhattan-Bronx subway was only three per cent per 
foot. 

The Chief Engineer, in his report on the connection between 
the bridges, pointed out that if a subway connection in Brooklyn: 
was to be adopted which would unite the Brooklyn Bridge with 
the subway system in Fulton street, it would be necessary to build 
a short additional piece through Washington street. Accord- 
ingly, in order to make such a connection possible, the Board, after 
giving an opportunity for a public hearing, adopted on November 
I, 1906, the general plans of such a railroad, which were duly 
approved by the Board of Estimate and Apportionment on No- 
vember 23, and by the Mayor on November 26, 1906. The con- 
sents of a majority of the abutting property owners cannot be se- 
cured, and an application must be made to the Supreme Court 
for its consent. 



PROPOSED RAILWAY TO CONEY ISLAND. 

The Board in 1905 had adopted a route running down Fourth 
avenue, Brooklyn, as far as Fort Hamilton. 

In January, 1906, the subject of an extension of this route was 
considered. It was proposed that a branch should start at about 
Fortieth street and Fourth avenue, and run through Borough 
Park and Bensonhurst to Coney Island. Accordingly the engi- 
neering staff of the Board were instructed to study the line and to 
prepare the necessary plans and profiles. On March 22, 1906, the 
proposed route was adopted, but it was disapproved by the Board 
of Estimate and Apportionment under date of May 25, 1906, upon 
the sole ground that the route should end with a terminal loop at 
Coney Island instead of in a stub end, as proposed. With this, 
modification the route was readopted by the Rapid Transit Board 
on June 7th, approved by the Board of Estimate and Apportion- 
ment on June 8th, and by the Mayor on June 14th, 1906. The 
owners of a majority in value of the abutting property have con- 
sented to the construction of this route, and bids for its construe- 
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tion will be invited as soon as arrangements can be made for con- 
structing the Fourth avenue line, with which this route is con- 
nected. 

The following communication, sent to the Board of Estimate 
and Apportionment when the route was first proposed, states more 
in detail the line of the railway and the reasons for its adoption : 

To the Board of Bstimate and Apportionment of the City of 
New York: 

The Board of Rapid Transit Railroad Commissioners for The 
City of New York was heretofore duly organized pursuant to 
Chapter 4 of the Laws of 189 1, as amended, and since such or- 
ganization it has conducted the inquests and investigations neces- 
sary to determine whether it is for the interest of the public and 
of the City that a rapid transit railway or railways for the con- 
veyance of persons and property should be established therein: 
and after such inquests and investigations has duly determined, 
by resolutions adopted on the 22d day of March, 1906, by the 
concurrent vote of at least six of its members, that the rapid 
transit railway hereinafter described, in addition to any already 
existing, authorized or proposed, is necessary for the interest of the 
public and the City, and has duly determined and established the 
routes thereof and the general plans of construction ; and it here- 
with transmits to your honorable body certified copies of the 
routes and general plans so determined and established. 

Briefly stated, the proposed route begins at a point in Fourth 
avenue, in the Borough of Brooklyn, at which connections (with- 
out grade crossings) can conveniently be made with the projected 
subway running under Fourth avenue from Flatbush avenue to 
Fort Hamilton. From thence the new route runs under Fortieth 
street and New Utrecht avenue to Eighty-sixth street, then 
through Eighty-sixth to a point between Twenty-third and Twen- 
ty-fourth avenues, where it emerges from the ground and becomes 
an elevated railway, and continues thence over Eighty-sixth 
street and Stillwell avenue to Coney Island. In effect the pro- 
posed route is an extension of the Fourth avenue and Fort Ham- 
ilton subway, the plans for which were approved by your Board 
on July 14th, 1905, and by the Mayor on July 28th, 1905. This 
latter route is so planned, as the records of your Board will show. 
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that connections can be made with the subway now constructing 
and with the Prospect Park extension heretofore authorized, and 
also with the Brooklyn and Manhattan loop lines, approved, by 
j'our Board on July 14th, 1905. In this way direct communica- 
tion ma)' be established between all points along the new route 
herewith submitted, and the points in the Boroughs of Brooklyn, 
Manhattan and The Bronx, which are reached either by the pres- 
ent subway or by the Brooklyn and Manhattan lines above re- 
ferred to. 

The proposed new route traverses a part of the Eighth Ward 
and practically all of the Thirtieth and Thirty-first Wards in the 
Borough of Brooklyn. The population of this district at the 
present time is said to be upwards of ninety thousand, and is in- 
creasing at a very rapid rate. Borough Park, Bensonhurst, Bath 
Beach, Blythbourne, Martense, Lefferts Park and Homewood are 
the local designations of various parts of the district through 
which the route passes after leaving Fourth avenue and before 
reaching Coney Island. It is stated that during the year 1905 
building improvements in the district involved an actual expendi- 
ture of six million dollars, and that the average house constructed 
was built at an expense of from five thousand to ten thousand 
dollars. It is anticipated that the year 1906 will see a like in- 
crease. 

The population of the district is made up almost exclusively 
of persons who are engaged in business in the Borough of Man- 
hattan, and who go to and fro between their residences and their 
places of business every day. The present means of communica- 
tion are overcrowded, uncomfortable, inadequate and probably 
incapable of being materially improved. 

The figures above given as to the population of the district 
through which the road passes do not include the population of 
Coney Island nor the number of transient visitors. The Com- 
mission is informed that in the year 1905 twenty-eight million 
persons visited Coney Island, and that ninety-four per cent, of 
this number came from the borough of Manhattan. It is, of 
course, unnecessary for the Commission to call the attention of 
your honorable Board to the desirability of improving by every 
possible means the conveniences of travel between Coney Island 
and the rest of the city, nor to call attention to the delay and 
difficulty of reaching that point at the present time. The Conev 
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Island traffic on the projected line of railway would, of course, 
be in itself a very great factor in making that a profitable line. 

As above stated, the proposed new railway is to be in a subway 
from Fourth avenue to a point in Eighty-sixth street, between 
Twenty-third and Twenty-fourth avenues, where it will emerge 
from the ground. At certain points on this road it will neces- 
sarily be constructed at a very considerable depth below the sur- 
face, being as much as one hundred feet under Sixth avenue. 
This portion of the road, it is proposed, shall be of the type of 
subway already familiar to all the citizens of New York. South- 
easterly from the point where the line emerges from the ground, 
near Coney Island and under the Gravesend Ship Canal. It is 
therefore proposed to construct an elevated railroad of a type 
similar to that now in operation for the rapid transit railway in 
Westchester avenue. Southern Boulevard and the Boston Road, 
it would be impossible, except at what might prove to be pro- 
hibitive expense, to construct a subway under the lowlying land 
in the Borough of The Bronx. 

Between Twenty-third and Twenty-fourth avenues, where the 
railway emerges from the ground, it will be necessary to con- 
struct it partly in open cut and partly on an embankment, thus 
closing passage across Eighty-sixth street between the two ave- 
nues last mentioned. This mode of construction, which is similar 
to that on Broadway near I22d street and 135th street in Manhat- 
tan, will involve an occupation of about sixty feet in width of the 
entire street, leaving a very inadequate width on each side for side- 
walks and roadways. It will consequently, probably, be thought 
expedient, if the route herewith submitted is approved, to provide 
for the widening of Eighty-sixth street between these two ave- 
nues. The property at that point is practically unimproved at the 
present time, and the necessary widening could be made without 
serious expense. It would doubtless be thought proper to charge 
the cost of such widening to the City at large, and not assess it 
upon the neighboring property ; and it might prove possible to re- 
cover the amount from the Company operating the new railway 
by adding to its rental an annual sum equal to the interest on 
the bonds issued to pay for the street widening plus a suitable 
sinking-fund payment. 

It is proper to add that a very large majority of the abutting 
property owners along the line have already consented to the 
construction and operation of the proposed railroad. 
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The route and general plans above set forth are submitted to 
your Honorable Body for its approval. 

In Witness Whereof, This Board has caused its seal to be 
hereto affixed and these presents to be signed by its 
President and Secretary this 22d day of March, 1906. 

[SKAh OF THE BOARD.] A. E ORR, President. 

BiON L. Burrows, Secretary. 

WESTCHESTER AVENUE EXTENSION. 

On June i, 1905, this Board adopted a route of a railroad be- 
ginning near Third avenue and 138th street, in The Bronx, and 
running thence through 138th street, the Southern Boulevard 
and Westchester avenue to the former village of Westchester. 
At that time Westchester avenue did not extend beyond Main 
street, in Westchester village. During the summer of 1905 plans 
were prepared for an avenue to connect Westchester village with 
Pelham Bay Park, which plans were adopted by the Borough 
President of The Bronx on November 15, 1905, and approved by 
the Board of Estimate and Apportionment on April 20, 1906. 

This Board concurred with the Borough President in thinking 
that the proposed railroad ought not to stop at Westchester village, 
since a feasible line had been laid out by which Pelham Bay Park 
could be reached ; and the Board therefore, on May 17, 1906, re- 
scinded the former route, and proposed instead a new line fol- 
lowing the same line from Third avenue and 138th street, but ex- 
tending to Pelham Bay Park. This amended route was approved 
by the Board of Estimate and Apportionment on June 8th, and 
by the Mayor on June 14th, 1906. 

Steps were at once taken to secure the consents of the abutting 
property owners, but, owing to the difficulty of ascertaining the 
names of such property owners, especially through the land cov- 
ered by the new extension of Westchester avenue, the task in- 
volved serious difficulties. At the close of the year the consents 
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of very nearly a majority of the property owners had been ob- 
tained, arid it was expected that the additional consents that were 
needed to make up a full majority would shortly be secured. 

PROPOSED TRI-BOROUGH ROUTE. 

On June 22, 1906, the Board of Estimate and Apportionment 
adopted a resolution requesting this Board to lay out a rapid 
transit subway system constituting practically a single line, run- 
ning from some point in the Borough of The Bronx, through. Man- 
hattan, with three terminals in Brooklyn, viz. : At Broadway and 
Jamaica avenue, at Fort Hamilton, and at Coney Island; and it 
was recommended that this entire system should be operated by 
one corporation. 

Under date of October nth, 1906, the Rapid Transit Board re- 
ported upon this subject to the Board of Estimate and Appor- 
tionment in the following communication: 

To the Board of Bstimate and Apportionment of the City of 
New York: 

Gentlemen — On June 22, 1906, your Board adopted the fol- 
lowing resolution : 

"Resolved, That, In accordance with section 4 of the Rapid 
Transit Law, as amended, the Board of Estimate and Apportion- 
ment, as the local authorities of The City of New York, hereby 
requests the Board of Rapid Transit Commissioners of said City 
to proceed forthwith to the consideration of a rapid transit sub- 
way system, to serve the transportation needs of the City by a 
continuous system of connected routes in the boroughs of The 
Bronx, Manhattan, Brooklyn and Queens, with provision for a 
future extension under the Narrows of the transportation line into 
the Borough of Richmond; said rapid transit line to begin at a 
point in the" Borough of The Bronx to be recommended by the 
President of said Borough, to proceed thence to the Borough of 
Manhattan, and along certain streets in said Borough, to be recom- 
mended by the President of said Borough, to connect with 
the Williamsburg Bridge, and crossing said bridge, to proceed 
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in the Borough of Brooklyn through Broadway to Jamaica ave- 
nue, and to connect also with the Manhattan Bridge, and cross- 
ing said bridge, to proceed in the Borough of Brooklyn by way 
of Flatbush avenue, as extended, and Flatbush- avenue and Fourth 
avenue to Fort Hamilton, with a spur connection at Fortieth 
street for extension to Coney Island ; and 

"Resolved, That the Board of Estimate and Apportionment 
recommends to the Rapid Transit Commission that the said rapid 
transit system be provided for in a contract or contracts which 
shall insure the operation of the entire system as recommended 
by one corporation, whether said corporation be a private corpora- 
tion or the corporation of The City of New York." 

In accordance with the terms of this resolution the Rapid Tran- 
sit Board communicated with the Presidents of the Boroughs of 
The Bronx, Manhattan and Brooklyn. The President of the Bor- 
ough of Brooklyn, under date of July 5, 1906, responded at con- 
siderable length, making certain recommendations, to which ref- 
erence will be made below. Under date of August 7, 1906, the 
President of the Borough of The Bronx transmitted a proposed 
rapid transit route in that borough extending northerly from a 
point near the Third Avenue Bridge through Willis avenue, Mel- 
rose avenue and the Boston Road to the City limits at Mt. Vernon. 
No communication has been received from the President of the 
Borough of Manhattan upon this subject. 

Accompanying the communication from the President of the 
Borough of Brooklyn was sent a map indicating what, in his judg- 
ment, would be a suitable route to comply with the request con- 
tained in the resolution of your Board above quoted. This line 
begins in the Borough of The Bronx at Pelham Bay Park, and 
follows the Westchester avenue line already laid out by this 
Board and approved by your Board ; then follows the Third ave- 
nue line heretofore laid out to the neighborhood of Delancey street 
and the Bowery, and at that point the line diverges. It is sug- 
gested that one branch shall cross the Williamsburg Bridge and 
follow the line of Broadway in the Borough of Brooklyn. The 
other branch will continue down the Bowery to Canal street, and 
then, crossing the Manhattan Bridge, follow the Flatbush avenue 
extension and Fourth avenue to Fort Hamilton, with a branch di- 
verging near Thirty-eighth street and continuing to Coney Isl- 
and. The line over the Williamsburg Bridge and along Broad- 
way is inchided in Route No. 9, already submitted to your Board. 
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The routes over the Manhattan Bridge down Fourth avenue to 
Fort Hamilton and to Coney Island are also coincident, with 
routes laid out by the Rapid Transit Board and approved by your 
Board. 

In the opinion of the Rapid Transit Board it would be inexpedi- 
ent to include in the rapid transit subway system now under con- 
sideration a route to connect with the Williamsburg Bridge, and 
to proceed in the Borough of Brooklyn through Broadway to 
Jamaica avenue. Such a line, although serving a large popula- 
tion, and of very great importance, would more properly be con- 
nected with a system of loops serving either to unitethe Williams- 
burg Bridge and Brooklyn Bridge, or the Williamsburg Bridge 
and the contemplated tunnels under the East river. As will be 
perceived by the map, it would diverge approximately at right 
angles from the general direction of the rapid transit system which 
is in contemplation, and for these reasons this Board would not_ 
recommend uniting in one contract, and as part of one system., 
the Broadway- Williamsburg Bridge line with a system connecting 
the northern part of the Borough of The Bronx with Fort Ham- 
ilton and Coney Island, and, perhaps, ultimately with the Borough 
of Richmond. A system so vast as that which is now in contem- 
plation might easily be overloaded by adding to it divergent 
branches, however profitable these might ultimately prove to be. 

With respect to the line proposed by the President of the Bor- 
ough of The Bronx, it may be said that it, parallels closely the 
White Plains Road branch, already laid out by this Board, as well 
as the Port Chester and the New York, Westchester and Boston 
roads, for which franchises have already been granted to private 
corporations. Moreover, if it should be determined to build such 
a line as the Borough President suggests, the whole scheme would 
necessarily be delayed for some considerable period. It would 
be necessary to survey and lay out the route, to obtain the approval 
of your Board to it, and probably to apply to the Supreme Court 
for its approval. 

For these reasons the Rapid Transit Board would recommend 
as a continuous system of connected routes a rapid transit line 
following closely that suggested by the President of the Borough 
of Brooklyn in his communication to this Board of July 5^ 1906. 
The line proposed would begin at Pelham Bay Park in the Bor- 
ough of The Bronx, following Westchester avenue to the South- 
ern Boulevard as an elevated road; thence as a subway west on 
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One Hundred and Thirty-eighth street to a point near the inter- 
section of L,incoln avenue and East One hundred and Thirty- 
eighth street; thence under the Harlem river and Third avenue 
and the Bowery to the Battery. At a point near the intersection 
of the Bowery and Canal street a divergent branch is recom- 
mended to connect with the Manhattan Bridge, and then passing 
over the Manhattan Bridge and under Flatbush avenue extended 
to Fourth avenue, and thence southerly under Fourth' avenue to 
Fort Hamilton. Near the intersection of Thirty-eighth street 
and Fourth avenue there would be another divergent branch ex- 
tending under Fortieth street. New Utrecht avenue and other 
streets to a point in Eighty-sixth street near its intersection with 
Bay Thirty-fourth street, and from thence as an elevated railroad 
over Eighty-sixth street and Stillwell avenue to Coney Island. 

The line thus recommended is shown on the accompanying 
sketch map. It will be observed that it constitutes a continuous 
system of connected routes in the Boroughs of The Bronx, Man- 
hattan and Brooklyn, and affords the possibility of making pro- 
vision for future extension under the Narrows from a point on 
Fourth avenue in Brooklyn. It complies also with the resolution 
of your Board by connecting with the Manhattan Bridge, Flatbush 
averiue and Fourth avenue to Fort Hamilton, "with a spur con- 
nection at Fortieth street for extension to Coney Island." 

The whole of this line has already been laid out by this Board 
in the various routes heretofore submitted to your Board and ap- 
proved by you. The portion of the route from Pelham Bay Park 
to a point near the Harlem river was originally adopted by this 
Board in June, 1905, but did not extend as far as Pelham Bay Park 
owing to the fact that the streets were not then laid out beyond 
Westchester Village. Subsequently a new street was laid out and 
placed upon the map or plan of The City of New York by your 
Board, and thereupon a new and extended route was adopted by 
this Board on May 17, 1906, and approved by your Board Tune 8 
1906 and by the Mayor June 14, 1906. Efforts have been made 
which It IS thought will be successful to obtain the consent of the 
requisite number of property owners along this line. 

_ From a point in the Borough of The Bronx near the Harlem 
river to the Battery the entire route was adopted by this Board on 
May 12, 190S, being known as route No. 3, was approved by your 
Board on July 14, 1905, by the Mayor on July 28, 1905. It was 
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subsequently confirmed by the Appellate Division, First Judicial 
Department, although the formal order has not yet been entered. 

For the portion running from the Bowery to the Manhattan 
Bridge, which is included in route No. 9, known as the Brooklyn 
and Manhattan Ivoop Line, Manhattan Section, commissioners 
were appointed some time since by the Appellate Division of the 
Supreme Court, but have not yet presented their report, although 
they have taken a large mass of testimony. The delay is due en- 
tirely to the opposition of property owners along certain portions 
of this route. This Brooklyn and Manhattan line was adopted by 
this Board on May 25, 1905, and approved by your Board on July 
14, 1905, and by the Mayor on July 28, 1905. It is impossible to 
predict how soon the Supreme Court Commissioners may make 
their report in regard to this line, or what the report will be, or 
what may be the action of the Appellate Division in respect to it. 

With respect to the portion of the line over the Manhattan 
Bridge and Flatbush avenue, extended, there is a physical diffi- 
culty, namely, that the bridge has not yet been constructed, and, 
as the Rapid Transit Board are advised, it will not be completed 
for probably at least two or three years to come. Under these cir- 
cumstances no eflforts have been made to obtain the consents of 
property owners along the proposed line, or in lieu thereof the 
consent of the Appellate Division of the Supreme Court. It is 
thought that there will be no difficulty in obtaining the requisite 
consents long before the bridge can possibly be finished. 

The connection between the Manhattan Bridge line and the 
northerly end of Fourth avenue is a portion of the Manhattan and 
Brooklyn loop lines, already referred to as route No. 9, Brooklyn 
Section. In this case Commissioners were appointed by the Ap- 
pellate Division in the Second Judicial Department and filed their 
report, but on motion of certain property owners the Appellate 
Division referred the matter back to the Commission to give an 
opportunity for the presentation of testimony, and that case is 
also still pending. 

The route from the northerly end of Fourth avenue to Fort 
Hamilton, known as route No. 11, was adopted by this Board on 
June I, 1905, approved by your Board on July 14, 1905, by the 
Mayor on July 28, 1905, and by the Appellate Division in the 
Second Judicial Department by an order entered June 18, 1906. 



58 Tri-Borough Route Discussed. 



The route diverging from a point near Fourth avenue and 
Thirty-eighth street (Brooklyn) was adopted by this Board on 
June 7, 1906, approved by your Board June 15, 1906, and by the 
Mayor June 18, 1906. Subsequently eflforts were made through 
the representatives of the property owners to obtain the consent 
of the requisite number to this route. On September 20, 1906, 
the Board received a large number of consents, said to amount to 
sixty-five per cent, of the value of the property along the route. 
Before the Board can determine whether these consents are legally 
sufficient it will be necessary to obtain certificates from a title com- 
pany, and to examine as to the assessed valuation of the several 
parcels represented — a task which will occupy but a relatively short 
time. 

From this review of the various links composing the proposed 
system it will be perceived that all the legal preliminaries have been 
completed with respect to the greater portion of the line, and that 
they are in process of being completed with respect to all the re- 
mainder except that part crossing over the Manhattan Bridge. As 
to this part, the necessary consents can no doubt be obtained long 
before the bridge itself is completed. 

The resolution of your Board, to which this communication is a 
reply, contains a recommendation that the Rapid Transit System 
in question should be provided for in a contract which shall insure 
the operation of the entire system by one corporation — "whether 
said corporation be a private corporation or the corporation of 
The City of New York." 

In a separate communication relative, to the Lexington avenue 
and Seventh and Eighth avenue lines, the Rapid Transit Board 
has submitted to your Board some suggestions as to the best mode 
of dealing with the business problems that arise in connection with 
the effort to make a contract, or contracts, for construction, equip- 
ment, maintenance and operation of a rapid transit system. These 
suggestions so made apply with equal force to the comprehensive 
system now under discussion. If your Board thinks it desirable 
to do so, the Rapid Transit Board can (as soon as the remaining 
consents are obtained) prepare plans and specifications and adver- 
tise for bids for one contract to construct, equip,, maintain and op- 
erate the entire system above described, or any part thereof; and 
at the same time invite bids for the construction of the separate 
sections composing it. The fact that the Manhattan Bridge is still 
under construction need not seriously embarrass the letting of the 
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contract, because so far as that portion of the system is concerned, 
the contractor would only be called upon at most to lay wires and 
electrical conduits over file Bridge, the plans of which would, of 
coiirse, be open to his inspection. 

The cost of this complete system, from the Bronx to Fort Ham- 
ilton, including the Coney Island route, as suggested by the Pres- 
ident of the Borough of Brooklyn (not including connection with 
the Williamsburg Bridge, and the Broadway, Brooklyn, branch) 
would be, in accordance with the estimate of the Chief Engineer, 
$57,000,000. 

By a resolution of your Board, adopted July 19, 1906, the Rapid 
Transit Board was requested to consider and determine whether 
an elevated railroad should not be established over Delancey street, 
from the terminus of the Williamsburg Bridge to the Bowery, 
and thence along the Bowery to^Park row, and along Park row to 
the entrance of the New York and Brooklyn Bridge; and the 
Rapid Transit Board was further requested to direct the immediate 
preparation of plans and a form of contract for the construction 
of a rapid transit railroad through a part of Route No. 9 already 
referred to, known as the Brooklyn and Manhattan Loop Line. 

These matters are receiving the attention of the Board, and a 
communication to your Board will shortly be sent to it, advising 
you of the action taken by us upon these subjects. In connection 
with them this Board may be able to deal with the question of the 
proposed line under Broadway, Brooklyn, to the Williamsburg 
Bridge. As already stated, it is the judgment of this Board that 
the Broadway line ought to form a part of the system which it was 
originally planned to connect with, namely, the general and com- 
, prehensive Brooklyn and Manhattan Loop Line. 

THE BOARD OF RAPID TRANSIT RAILROAD 
COMMISSIONERS FOR THE CITY OF 
NEW YORK. 

A. E. ORR, President. 
BION L. BURROWS, Secretary. 



On December 7, 1906, the Board of Estimate and Apportion- 
ment recommended that alternative bids should be invited for this 
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route also upon the same terms as the other routes above referred 
to, namely: first, for construction alone, and, second, for con- 
struction, equipment and operation. As an essential part of this 
road was included in the Brooklyn and Manhattan loop lines route 
in which the commissioners in Manhattan had not reported and in 
which, of course, orders of confirmation had not been entered 
.by the courts, it was impossible for the Board, during the year, 
to take the subject into practical consideration. 



II. 
GRANTS OF FRANCHISES. 

NEW YORK CONNECTING RAII,ROAD COMPANY. 

As stated in the report for 1905 a new application for a franchise 
was submitted by this Company, under date of November 16, 1905, 
which was the subject of extended discussion between the Board 
and the officials of the railroad company, without any agreement 
having been reached. One reason for the delay in considering this 
application was that the constitutionality of the legislation which 
took from the Board of Aldermen the power to deal with such 
matters was still before the courts, and the matter was not de- 
cided by the Court of Appeals until April 24, 1906. In the mean- 
time the Board of Aldermen had adopted resolutions requesting the 
Board of Estimate and Apportionment, if that body should ulti- 
mately be held to be the one which could constitutionally give the 
municipal consent to the grant of the franchise, to withhold such 
consent unless the conditions theretofore insisted upon by the 
Aldermen should be made a part of the conditions of the franchise. 

Without awaiting the action of the Court of Appeals, however, 
the Committee on Plans and Contracts of the Board, to whom 
the matter had been referred, reported on March i, 1906, the form 
of a certificate to the New York Connecting Railroad Company 
in which the payments to be exacted from that company were to be 
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very much larger than, those contemplated in the former certifi- 
cate. It was proposed that there should be an initial payment of 
$ioo,cx30, and that the company should pay $25,000 a year for 
the first ten years and $50,000 a year for the next fifteen years, 
with certain additional payments for the right of crossing lands 
under water and the lands of The City in Randall's and Ward's 
Islands. At the end of twenty-five years the compensation to be 
paid The City was to be the subject of readjustment. These terms 
were, however, criticised as being inadequate, and, after discus- 
sion, the proposed certificate was recommitted to the Committee 
on Plans and Contracts with instructions to confer with a com- 
mittee of the Board of Estimate and Apportionment, when ao- 
pointed, with regard to this subject. 

Such a committee was appointed by the Board of Estimate and 
Apportionment. Although requested by the Rapid Transit Board 
on several occasions to fix a date for a meeting for the purpose of 
conference, they failed to do so. The subject therefore remained 
in abeyance during the year. 

NEW YORK AND JERSEY RAIL,ROAD COMPANY. 

In accordance with the terms of the certificates issued to this 
company, the plans for a terminal station at Thirty-third street 
and Sixth avenue were presented to the Board in March, igo6. 
This station, as planned, is to occupy the entire block between 
Thirty-second and Thirty-third streets on Sixth avenue, extending 
back a distance of four hundred feet. Upon this plot, equivalent 
to thirty-two ordinary city lots, the Company proposes to erect 
a large building many stories in height over the station, which is 
to be situated in the basement. 

The suggestion of such a building involved some embarrassment, 
because by the certificate of February 2, 1905, the City retains 
the right to purchase (at any time after twenty-five years) the 
whole line on Sixth avenue including "stations, real estate, and 
any and all easements, structures and property connected there- 
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with." If the City should ever buy the Sixth avenue railroad as 
part of a rapid transit system, it would certainly have no use for 
this terminal station. It was therefore desirable, before approving 
the plans, to remove any doubt on the question whether the City 
would have to buy this large building in case it should buy the 
road. Accordingly an agreement was arrived at with the New 
York and Jersey Railroad Company by which the original cer,- 
tificate was modified so as to provide in plain terms that in case 
the City should exercise the right or option to purchase the Sixth 
avenue line, the property to be taken should include all stations 
south of Thirty-third street, but that it should not include so much 
of the terminal station at Thirty-third street as was located within 
the Company's own private property. The City, however, reserved 
the right or option to purchase so much of the station lying within 
the private property as it might need, at a valuation to be fixed 
by arbitration. A copy of the agreement of modification is printed 
in an appendix to this report. 

In accordance with the original certificate the Company submit- 
ted pljms for certain stations with exits through private property. 
These proposed stations are as follows : At Greenwich and Hud- 
son streets, with an entrance through private property; at Sixth 
avenue and Fourteenth street, with an entrance through the prop- 
erty known as The 14th Street Store; at Sixth avenue and Nine- 
teenth street, with an entrance through the Siegel-Cooper store 
on the east side and through the Simpson-Crawford Company 
store on the west side, and at Sixth avenue and Twenty-third 
street, with an entrance through the store of James McCreery & 
Company. This left several station entrances still to be arranged 
for. On November 21, 1906, the Company addressed a communi- 
cation to the Board asking leave to make entrances to the west 
side platforms at Fourteenth and Twenty-third streets, and to 
both platforms at Twenty-eighth street by using for head room 
the space under the present elevated railroad stairways at those 
points, and offering to pay reasonable compensation to the City 
for the stairways in question. 
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The Board approved the entrances through private property as 
arranged by the Company, but the application for leave to con- 
struct stairways to the surface involved some serious questions 
which were still under consideration by the Board at the end of 
the year. 

Under date of December i, 1906, the New York and Jersey 
Railroad Company was consolidated with the Hudson and Man- 
hattan Railroad Company and Hoboken and Manhattan Railroad 
Company of New Jersey, under the corporate name of Hudson 
and Manhattan Railroad Company. The agreement of consoli- 
dation between those companies substantially provided for the 
assumption by the new company of all the obligations incurred 
under the certificates granted to the constituent companies by 
The City of New York. 

HUDSON AND MANHATTAN RAILROAD COMPANY. 

The plans for the construction of the Church street terminal 
station of this company were submitted to the Board at various 
times during the year, and on December 13, 1906, the detailed 
plans were approved by the Board. 

ADDITIONAI, TRACKS UPON ELEVATED RAILROADS. 

The report of this Board for the year 1905 stated that the 
Interborough Company had applied for authority to construct a 
third track upon the Second and Third avenue elevated railroads 
in Manhattan and The Bronx; that this application had received 
the careful consideration of the Board; and that as the result 
of the full examination of the subject it had been determined to 
postpone any decision upon the application until after the Harlem 
river tunnel section of the rapid transit railroad had been com- 
pleted and put in operation. Operations began upon that section 
on July 10, 1905, but the subject of the elevated railroad tracks 
was not again brought to the attention of the Board until near 
the close of the year 1906. On November ist, a very full hearing 
was had upon which the following associations were represented : 
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The Joint Rapid Transit Committee of the Civic Associations 
of The Bronx, 

The Taxpayers' Alliance of The Bronx, 

The Northside Board of Trade, 

The Bronx Real Estate Brokers' Association, 

The Twenty-third Ward Property Owners' Association, 

The South Bronx Property Owners' Association, 

The Harlem Property Owners' Association, 

and certain Brooklyn interests appeared in favor of the application. 
Against it appeared: 

The People's Institute, 
The Civic Club, 

The Merchants' Association of New York, 
The Municipal Art Society, 
The East Side Civic Club, ■ 
The Transit Reform Committee of One Hundred. 
The Bronx Civic League, 
The Woman's Health Protective Association, 
The Woman's Municipal League, 
The University Settlement Society, 
The National Consumers' League, 
The New York City Consumers' League, 
The College Settlement, 
The Normal College Alumnae House, 
The Jacob A. Riis Neighborhood Settlement, 
Calvary House, 
and certain citizens and taxpayers of the Borough of The Bronx. 

The Board took no action upon the subject. 

NEW YORK CBNTEAL & HUDSON RIVER RAILROAD COMPANY, 
WEST SIDE TRACKS. 

On March 26, 1906, an act of the Legislature entitled, "An Act 
to Terminate the use of Streets, Avenues and Public Places in 
The City of New York in the Borough of Manhattan by Rail- 
roads Operated by Steam Locomotive Power at Grade," was ap- 
proved by the Governor. This act directed the Rapid Transit 
Board to prepare as speedily as possible a plan for the removal of 
tracks on railways operated by steam locomotive power in the 



Eleventh Avenue Track Removal Act. 65 

Borough of Manhattan which were laid along or across any public 
streets, avenues or public parks at grade. An agreement was to 
be made with any railroad company or companies which operated 
such a railroad by steam locomotive power at grade for the con- 
struction by such railroad company or companies, at its or their 
own cost, of a subway either under the roadbed of their present 
tracks or under such other streets, avenues or public or private 
property as might be agreed upon. Every such agreement was to 
provide as a condition and as part of the consideration therefor, 
that all present franchises of every kind upon the streets where 
the railroad was operated at grade should be surrendered and 
cancelled and the tracks removed therefrom at the cost of the 
railroad company or companies. 

Additional franchises might be granted to lay in said subway 
such additional tracks as might be agreed upon. In case the 
Board should be unable to agree with any such railroad company 
within twelve months after the act took effect, the Rapid Transit 
Board was required thereupon to condemn "all and any rights, 
privileges and franchises of any such railroad company or com- 
panies to operate by locomotives using steam or other power, 
cars or trains for carrying freight and passengers at grade on, 
across, through or along streets, avenues, public parks or places in 
The City of New York, Borough of Manhattan." For this pur- 
pose the Board was to prepare three sets of maps showing the 
location of the tracks to be removed, and after filing such maps 
the Board was to direct the Corporation Counsel to take legal pro- 
ceedings to acquire by condemnation all the valid or lawful fran- 
chises of any such company to operate such tracks at grade. 

This act, although general in terms, applied in fact only to the 
tracks of the New York Central Railroad Company upon Eleventh 
avenue. West street and other streets in Manhattan. Immedi- 
ately upon its passage the Board instructed its Chief Engineer 
to undertake studies of the locality with a view to preparing plan.s 
for the construction of the subway contemplated by the act. The 
officers of the New York Central Railroad Company very readily 
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placed at the disposal of the Board all the information which thej 
possessed, and in addition the Board caused to be made careful 
surveys and borings so as to ascertain the nature of the soil 
and the possibility of constructing a subway at the various points 
between Spuyten Duyvil and St. John's Park, to which the act 
related. 

The necessity for a careful study of the exceedingly difficult 
problem presented by the terms of the act, prevented the prepara- 
tion or submission of any report which should adequately deal with 
the subject until the autumn of 1906. Under date of November 
14, 1906, the Chief Engineer presented a comprehensive report 
dealing with the subject. 

Beginning at Spuyten Duyvil Creek and going south to Seventy- 
second street, the tracks of the New York Central Railroad are 
located on their own right of way except at the points where its 
tracks cross intersecting streets, and on Twelfth avenue, between 
I4rst and i3Sth streets, where title has been acquired by the City. 
The tracks cross at grade the following streets which have been 
regulated, graded and paved and are now in use, viz.: Dyckman 
street. Depot Road (177th street), 165th street, 158th street, 155th 
street, 151st street, 145th street, 138th to 129th streets, inclusive, 
96th street, 79th street. From 72d street to 6ist street the tracks 
are on the right of way of the company. From 6ist street to 33d 
street the tracks are on the surface of Eleventh avenue. From 
33d street the main tracks run diagonally across the blocks to 
Tenth avenue, near 30th street, crossing 32d and 31st streets at 
grade. From 30th street to Bloomfield street the tracks are on 
the surface of Tenth avenue, and from Bloomfield street to Canal 
street the tracks are on the surface of West street. There they 
turn east on Canal street and run from Canal and Hudson streets 
into the yard at St. Johns Park. From 72d to 59th street all of the 
space between the main tracks and the river is occupied by the 
railroad yard, the intersecting cross streets for this distance hav- 
ing been closed by an act of Legislature. From 30th street to 
37th street there is also an extensive railroad yard. 



Eleventh Avenue Track Removal Act. 67 



It is quite obvious that two separate problems are presented. 
North of the S9th street railroad yard the railroad runs upon its 
own right of way and not upon a street, and simply crosses at 
grade several intersecting streets. It is built practically at the 
river's edge and the rails lie at a very slight elevation above high 
tide. It would therefore be an extremely expensive task to place 
the tracks in a subway under the various cross streets above re- 
ferred to, and as the relief to which the City is unquestionably 
entitled could be had in a much better and more practical manner 
by other means, the Chief Engineer suggested that the grade of 
the railroad should in general remain as it is from 72d street to 
Spuyten Duyvil Creek, and that the streets should be raised so as 
to pass over the railroad. This, however, would not be prac- 
ticable at the so-called Manhattan valley from 129th to 138th 
street. At these points the Chief Engineer proposed that the rail- 
road tracks should be elevated, leaving the streets at their present 
grade. His plans, of course, would involve the necessity for an 
amendment of the act. 

South of the railroad yard at 59th street the tracks run not 
simply across the various streets of the City, but directly along 
such streets, occupying the centre of the roadway and constituting 
a very objectionable feature. These tracks could, as an engineer- 
ing matter, be removed and placed in a subway, the cost of which 
for construction alone would, as estimated by the Chief Engineer, 
amount to somewhere between $29,700,000 and $33,150,000, ac- 
cording to which of two routes was adopted. In addition to this, 
an estimated additional expenditure of $850,000 would have to be 
incurred for the reconstruction of present connections to river piers 
and private enterprises, besides acquiring private property at 
various places, the cost of which it would be impossible at this 
time to ascertain. The Chief Engineer also pointed out certain 
practical difficulties involved in switching freight cars in a tunnel. 

This report, which was accompanied by complete maps and 
plans, was sent to the New York Central Railroad Company for its 
examination, but up to the close of the year no agreement had 
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been come to with that company. The time for making such an 
agreement, as stated above, will not expire until March 26, 1907. 

NEW YORK, NEW HAVEN & HARTFORD RAII4J0AD EKTENSIOJN. 

On June 5, 1906, the New York, New Haven & Hartford Rail- 
road Company presented an application to the Board, asking for 
authority to construct and operate a road to connect its main line 
from a point near Woodlawn in the Borough of The Bronx with 
a point near its Harlem River extension at or near the West 
Farms station. The subject has been the matter of some confer- 
ence with the officials of the New York, New Haven & Hartford 
Railroad Company, and terms for the franchise were tentatively 
agreed upon. The Company has not, however, complied with 
the suggestion of the Committee of the Board to furnish further 
details, and the Board has therefore come to no conclusion in 
regard to the matter. 

LONG ISI,ANt) RAILROAD COMPANY. 

Under date of October 18, igo6, the Long Island Railroad Com- 
pany presented two applications to the Board for short connections 
in the Borough of Queens. These applications were also the sub- 
ject of some discussion and the general outlines of a certificate 
were agreed upon, the only point remaining being the compensa- 
tion to be paid to the City for the privileges desired. In view of 
the fact that the subject of proper compensation in such cases was 
still a matter of discussion in the case of the New York Connect- 
ing Railroad Company, the Board has deferred action upon the 
Long Island Railroad applications. 

BEHR MONORAIL RAILWAY COMPANY. 

Under date of January 10, igo6, Mr. F. B. Behr presented an 
informal application to obtain a franchise to build a railway start- 
ing from Atlantic avenue in Brooklyn and running to Coney 
Island. The plans of Mr. Behr contemplated the construction of 
a railroad upon an entirely different system from that in ordinary 
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use. The cars would run upon a structure having a triangular 
section and bearing upon the top of a single rail. Upon this rail 
the weight of the cars would rest, being supported by a series 
of vertical wheels placed under the centre line of the cars. In 
order to prevent the cars from overturning, rails are placed upon 
the sides of the triangular structure against which numerous guide 
wheels are pressed by strong springs. It is claimed that very 
great speed — as much as one hundred miles an hour — could be 
obtained upon such a railroad. 

It is obvious that serious questions would be presented if the 
Board should adopt any such form of construction. The subject 
has received careful consideration by the committees of the Board, 
and hearings have been held in regard to it. 
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III. 

PROGRESS ON MANHATTAN-BRONX RAILROAD 
DURING 1906. 

PAYMENTS FOR THE WORK. 

The report of the Chief Engineer hereto appended sets forth 
fully the progress made in the work of construction during the 
past year : 

The total amount expended for regular work done 
and materials furnished under the contract up to 
January i, 1907, was $34,483,000.00 

In addition to this is the expenditure for extra work, 

contract No. i, amounting to date to 2,883,389.50 

And the expenditure for ducts, contract No I, 

amounting to date to 1,415,886.58 

Making a total expenditure for work and materials 
under contract No. i to date, of $38,782,276.08 



For details of these and all other expenditures of the Board, 
the reports of the Auditor and Chief Engineer should be con- 
sulted. 



EARNINGS AND RENTAI,. 



The following table shows the gross receipts, operating ex- 
penses and net earnings of this line for the whole period from 
October 27, 1904, to December 31, 1906, as furnished by the 
Interborough Company to the Comptroller: 



Rental Payments Under Contract No. i. 
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Statement of Earnings. 
October 27, 1904, to December 31, 1906. 





Gross 
Receipts. 


Operating 
Expenses. 


Profits. 


From Oct. 27 to 31, 1904 


$64,700.00 
314,354-25 
447.349.05 


$30,43379 
189,420.12 
243,300.00 


$34,266.21 
125,134.1s 
204,049.05. 


December, " 




Totals for 1904* 


$826,603.30 


$463,i53.9i 


$363,449-39 




January, loos 


$540,572.98 
529,796.83 
490,721.80 
495,126.38 
482,710.73 
365,840.25 
302,525.60 
345,462.55 
432,685.94 
542,668.57 
607,893.95 
671,520.50 


$246,501.96 
223,549.43 
225,715.63 
233,479.52 
241,6:4.30 
226,144.77 
204,766.61 
212,369.53 
211,251.43 
234,302.88 
234,610.04 
249,154.20 


$294,071.02 
306,247.40 
265,006.17 
261,646.86 
241,096.43 
l39,695-4» 
97.758.99 
133,093-02 
221,434.51 
308,365. 6j 
373,283-91 
422,366.30 






April, " 


May. " 


June, ** 


July, " 


August, " 


September, " 


October, *' 










$5,807,526.08 


$2,743,460.30 


$3,064,065.78- 






$668,269.17 
616,182.33 
680,550.96 
633,974.18 
599,426.35 
490,422.73 
415,138.34 
400,188.62 
481,601.71 
656,484.63 
696,765.79 
741,502.60 


$257,406.57 
231,874.61 
256,382.50 
254,260.12 
271,593.32 
257,420.45 
256,044.62 
259,261.44 
271,049.12 
302,877.69 
313,622.42 
323,729.16 






384,307-72 








May, '* 






233,002.2s 


July, 




140,927.18 
210,552.59 
353,606.94 
383,143.37 
















$7,080,507.41 


$3,255,522.02 


$3,824,985.39 





•This line was opened to Broadway and 145th street on Oct. 27, 1904; to Broad- 
way and 157th street, Nov. s, 1904; to Lenox avenue and 145th street, Nov. 23, 1904; 
from Third avenue and 149th street to i8ist street, Nov. 26, 1904. 

tXhe portion from Lenox avenue and I42d street to Third avenue and 149th 
street was opened for traffie on July 10, 1905. 

JThe portion from Broadway and 157th street to the Harlem Ship Canal was 
opened for traffic (except as to the i68th and 181st street stations) with shuttle trains, 
on March 12, 1906; the above stations were finished and shuttle trains discontinued on 
May 30, 1906. 
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Rental Payments Under Contract No. i. 



The following statement shows the payments of rental made 
by the Company to the City during the period from October 27, 
1904, to December, 1906. It is proper to state that the payment of 
the additional one per cent, upon the amount of bonds outstand- 
ing made for the first year was made under protest by the com- 
pany inasmuch as they claimed that under a proper construction 
of the contract they were exempted from making this payment. 
Nevertheless no legal proceeding by the company has been brought 
to recover this payment. 

RENTAI< PAYMENTS TO THE CITY. 

October 27, 1904, to December 31, 1906. 



Interest on bonds, Oct. 27, 1904, to March 31, 1905.. 


$533,144-87 
260,344.78 
344,488.98 










»i. '37.978-63 
384,576-79 


Payment on account of Sinking Fund, Oct. 27, 1904, 


»334,357.55 
341,816.37 
370,186.22 
370,086.54 




" " " March 31, 1906 




** " ** June 30, 1906 










1,416,346.58 

425,799.78 
369,926.18 


Payment on account of Sinking Fund to Oct. 31, 1906 






Total 


?3,734,627.96 





The rent paid on this line during the first complete year from 
October 27, 1904, to October 31, 1905, was therefore $1,522,- 
55542; and during the second complete year was $1,842,- 
146.36. 



Last Section Opened. Jji 

OPENING OF ROAD FROM I57TH STREET NORTH. 

As Stated in the report for 1905 the work of constructing the 
railroad in Washington Heights was very much delayed by reason 
of the dangerous nature of the work, especially at the deep stations 
at l68th and 181st streets, where bad spots were found in the rock. 
At the beginning of the year igo6 the tunnel was substantially 
completed with the exception of the two stations referred to, and 
the elevated structure from Fort George to the Ship Canal had 
long been ready for operation. On March i, 1906, the Chief 
Engineer reported that the road was in such condition that it 
was possible to operate trains with safety as far as the Harlem 
Ship Canal, although the i68th and i8ist street stations were 
still not entirely ready for use. Accordingly a service by shuttle 
trains was inaugurated on March 12, 1906. Shortly afterwards 
those two stations were completed and the shuttle train service 
was discontinued, through trains running to the end of the line. 

The opening of those two stations was followed immediately 
by a very large public use, and the residents in that district ex- 
pressed an earnest desire to have escalators introduced instead of 
elevators, but there are serious practical difficulties in the way 
of installing escalators. The congestion has been especialfy great 
at i68th street and Broadway owing to the fact that the American 
League baseball grounds are situated close to this station, and 
on December 21, igo6, the Board of Aldermen adopted resolutions 
urging the Rapid Transit Commission to take under advisement 
the subject matter with the view to the construction of additional 
elevators or escalators at the i68th street station so as to relieve 
the conditions at that point. The subject will continue to receive 
the attention of the Board. 

SHIP CANAL BRIDGE. 

As heretofore reported, an agreement was arrived at between 
the City, the Interborough Company, the New York Central & 
Hudson River Railroad Company and the Metropolitan Street 
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Railroad Company to remove the old bridge at the Ship Canal 
and replace it across the Harlem River at 207th street, while an 
entirely new bridge structure with new abutments at the north 
end was to be constructed over the Canal. This novel and difiScuIt 
engineering task was successfully carried out in June, 1906. On 
Friday, June 14th, the old draw span was lifted from its position 
and carried to 207th street, where it was set in place as a part 
of the new bridge, the draw being turned by steam from its own 
boiler on the night of the same day. Two days later the new draw 
span was .put in place at the Ship Canal bridge and one roadway 
of the bridge was immediately opened for traiEc. 

VAN CORTLANDT PARK EXTENSION. 

The original plans for this railway contemplated that it should 
end at a point near the Kingsbridge stations of the New York 
Central Railroad. Subsequent to the letting of the contract fot 
construction the question of extending the road to Van Cortlandt 
Park had been several times under consideration and finally the 
Board adopted general plans for such an extension. This route 
and general plans were approved by the Appellate Division of the 
Supreme Court with other routes, as already stated, in July, 1906 ; 
but the formal order embodying this decision was not entered until 
October 18. 

In anticipation of the entry of the order, the subject of a con- 
tract with the Interborough Company to extend its line was taken 
up during the Summer. The Company was anxious to build the 
road, but some questions were raised as to the price to be paid. 
The Board tiltimately agreed that this construction should be 
treated as extra work under the original contract, and an agree- 
ment to that eifect was made and was consented to by the Board 
of Estimate and Apportionment on November 23, igo6. The cost 
of this work was estimated at $675,000, and bonds to that amount 
were authorized by the Board of Estimate and Apportionment. 
The work of construction is now in progress and should be com- 
pleted early in the Autumn of 1907. 
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COMPI^AINTS OF INADEQUATE SERVICE. 

From time to time various complaints have been made to the 
Board that the contractor had failed to carry out the covenants of 
the contract of February, 1902, by which it agreed to "meet all 
reasonable requirements of the public in respect of the frequency 
and character of its railway service to the full limit of the capacity 
of the railroad." The subject was carefully investigated by a 
committee, which presented the following report: 

March 22, 1906. 
Hon. A. E. Orr, President, Rapid Transit Board: 

Dear Sir — Pursuant to the following resolution passed by the 
Board at its last meeting you appointed a committee consisting of 
the Comptroller, Commissioner Claflin and the Chief Engineer to 
report in accordance therewith. 

"Resolved, That a committee of three be appointed by the Pres- 
ident of the Board of Rapid Transit Railroad Commissioners to 
investigate the question of frequency and efficiency of service in 
the subway, and to report back to this Board such stiggestions as 
may be found necessary and suitable to be required of the Inter- 
borough Rapid Transit Company, now operating the cars in the 
subway, looking to the improvement of the train service." 

As soon as practicable, therefore, the Engineering Department 
made some observations, commencing on Saturday morning, 
March 3, at 8 o'clock, and continued them without intermission 
until 8 o'clock on Wednesday morning, March 7. Saturday, 
March 3, was a rainy day, while on Sunday, Monday, Tuesday 
and Wednesday fair weather prevailed. 

Vice-President E. P. Bryan of the Interborough Rapid Transit 
Company has furnished the following as the number of tickets sold 
on the separate days, from which it will be seen that the sales on 
Monday were extraordinarily large, probably the largest day's 
sales since the operation of the road : 

Total Ticket Sales 
at All Stations. 

Saturday, March 3 446,884 

Sunday, March 4 280,081 

Mondav, March 5 539^248 

Tuesdav, March 6 478,605 
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The data obtained is voluminous, covering over 3,000 sheets of 
record, and this has been worked out in a graphical way, by sheets 
and diagrams furnished with this report. These sheets cover the 
express and local service on all the days of the observations. 

The train movement has been compared with the schedule in- 
stituted by the Interborough Rapid Transit Company on Decem- 
ber 27, 1905. The number of cars in trains and the approximate 
number of passengers carried are represented on the charts, the 
diagrams indicating the average condition of each car in all the 
trains run within the hour. 

A car seats 52 passengers. For convenience in making the 
charts the condition of a car was estimated to the nearest one- 
third full, or, when people were found standing, the estimated 
number of standers was noted in the same manner. A glance at 
the chart shows that the portion of the diagram cross-hatched 
represents the condition of the car between empty and full, the 
standers being represented by solid shading. 

The conclusions drawn from these observations are as follows : 

First — It is clearly apparent that passengers do not properly 
distribute themselves through the trains at any hour of the day, the 
end cars being less crowded than those in the centre, and in many 
instances the central cars are crowded with standers while there 
are seats vacant in the end cars. 

Second — In the Sunday train service it is shown that either north 
or southbound express trains during some portion of their run 
south of Ninety-sixth street station carry passengers standing. 

On Sundays the express trains are five-car trains. In order to 
provide adequate service on Sundays, it appears that seven or 
eight-car express trains should be run during the whole Sunday 
schedule, and a close study of the observations which have been 
made shows that, in order to accommodate the churchgoers on 
Sunday, the express train service should be begun at an earlier 
hour. 

Third — ^The local service on Sundays seems to be very nearly 
a proper service, particularly if the suggested changes in the ex- 
press service, as stated above, should be carried out. We noticed 
that the scheduled and observed number of trains running at all 
hours corresponded closely, and in some cases other trains were 
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interjected with an idea of meeting the fluctuating movements of 
the public. From two o'clock in the afternoon until midnight on 
Sunday the Lenox avenue locals are generally in a crowded con- 
dition. The Broadway locals during the same hours carry fewer 
■passengers and are not crowded. The Lenox avenue locals on 
Sunday afternoons run at about six-minute intervals. To pro- 
vide adequate service, it is obvious that the number of trains 
should be increased. 

Fourth — In respect to the week day service, it is noticeable that 
in the express service, from early morning until nine o'clock at 
-night, either north or southbound express trains for some portion 
•of their run below Ninety-sixth street carry standing passengers. 
Between the hours of 7 and 9 a. m. and 5 and 7 p. m., express 
trains are run approximately at the smallest interval practicable, 
and are filled with passengers to their maximum carrying capacity ; 
in one case as many as eighty passengers have been carried in a 
half car during such hours, or 160 passengers to a car. During 
these hours it seems almost impracticable to provide any better 
service. During the other hours of the day, both morning and 
afternoon, the express train service has been reduced, ranging 
from a six-minute interval between 6 and 7 in the morning and 
7 and 8 o'clock in the evening, and a little less than a tbree-minute 
interval between 9 and 10 in the morning and 4 and 5 o'clock in 
the afternoon, for eight-car trains. Between 7 and 8 p. m. some 
of the expresses are reduced from eight cars to five cars, and after 
"8 p. m. approximately all express trains are reduced to five cars. 
To provide adequate service for express trains, therefore, eight- 
car trains should be maintained throughout the day from 6 o'clock 
in the morning until 9 o'clock at night, and more express trains 
should be run through the day until one o'clock at night than the 
schedule now provides for. 

Fifth — As to the local trains on week days, between 7 and 9 
-o'clock in the morning southbound Lenox avenue cars and all 
southbound locals below Grand Central Station are crowded. Be- 
tween 5 and 7 o'clock in the evening all locals north of Grand 
Central Station and all Lenox avenue locals are crowded, these, 
of course, being in the rush hours, and the interval between trains 
is a little over two minutes. It seems to us that the running of 
the local trains during rush hours should be increased ; at all other 
hours of the day the local service seems to be adequate. 

We have noticed that it is often the practice of the guards at 
the forward end of the trains when at stations, when no passen- 
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gers are directly opposite the doors, to close them before the bell 
has been rung- starting the trains, and it is quite frequent to see 
people who are crowding around the doors of the middle part of 
the train rush to the forward doors and find themselves shut out, 
and in that way very often lose their opportunity to board the train. 

We have also observed that at certain times expresses are with- 
drawn and that no notice of the same can be obtained from any 
attendant on the platform, more particularly late at night, and 
think that when the express service is discontinued notices should 
be put up at the express stations so informing the public. 

Respectfully submitted, 

H. A. METZ, 
(Signed) JOHN CI.AFLIN, 
GEORGE S. RICE. 

These suggestions were transmitted to the Interborough Com- 
pany, which substantially adopted them. 

On and after June 18, 1906, it was arranged that all Lenox ave- 
nue express trains should run through to the West Farms station 
instead of stopping at 145th street and Lenox avenue, as some of 
■ them had done previous to that time. 

Late in the year a number of residents of the Washington 
Heights neighborhood urged that the third track between 96th 
and 145th streets should be used for express service rather than 
for the storage of cars. The officials of the Interborough Com- 
pany pointed out certain difficulties in connection with this re- 
quest which they believed would exist, arising principally from 
the fact that the two branches of the subway came together at 
96th street and that to carry out the schedule then in force a train 
arrived at that station every minute from the north, and at the 
same rate from the south. 

This large traffic results in a congestion of trains waiting to 
enter the station, so that it is not practicable to increase the train 
service above 96th street. In order to utilize the third track for 
express service between 96th and 145th street stations the number 
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of local trains must be decreased in direct proportion to the num- 
ber of through express trains provided, and this was certain to 
result in still greater train congestion for the reason that it would 
involve switching from the central track into a local track at two 
points — one south of 145th street and the other just south of 
103d street. The net result would therefore be that while the 
total service north of 96th street can not be increased, a division 
of the service would improve the conditions north of 145th street 
with some detriment to the service from 103d to 137th streets 
inclusive. 

There were some other practical difKculties with regard to 
switching at 145th street which would be removed if the switch 
were placed south of 137th street. The Board, therefore, to bring 
the matter to a practical test, resolved that the Interborough 
Company should run express trains between 96th and 137th 
streets. The result of these express trains up to the close of the 
year seems to bear out the prevision of the Board and to make it 
probable that the building of additional side tracks north of the 
96th street station will have to be undertaken within some reason- 
able time. 

Certain complaints have also been received by the Board in 
regard to the Westchester avenue connection at 149th street and 
Third avenue. The residents of the district east of Third avenue, 
which is served by the subway extension, are anxious to have the 
Third avenue elevated trains run over this extension so as to avoid 
a change of cars. Such a transfer, although free, involves using 
very long stairs to go from the subway station to the elevated 
railroad station at the point of crossing. The difficulty in the 
way, as alleged by the Interborough Company, is that the number 
of elevated railroad trains using Third avenue is so great that it 
would be impossible to carry on the business during the rush 
hours if additional trains coming from Westchester avenue should 
be injected into the service. 

The difficulties at this point have also been aggravated by the 
fact that since the construction of the subway station the City 
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authorities have widened 149th street without making any pro- 
vision for the removal of the subway stairs, and the conditions of 
transfer are in consequence somewhat objectionable. It is be- 
lieved, however, that with the construction of additional subways 
the complaints now made will largely disappear, and the matter of 
the subway stairs is one of easy adjustment if the City authorities 
having the control of the streets desire that they shall be removed 
from their present position. 

JURISDICTION OF CITY DEPARTMENTS. 

In connection with the matter of the stairway at 149th street 
it may be stated that some question has frequently arisen as to 
the jurisdiction of the various departments of the city govern- 
ment over rapid transit railway structures or equipment. Prior 
to the year igo6 those matters had been adjusted without any 
serious difficulty, although without any written expression of 
opinion by the Corporation Counsel. 

The matter, however, assumed a serious phase during the month 
of June, 1906, when one of the inspectors who was employed to 
supervise some construction work at Broadway and 137th street, 
was arrested upon the ground that no permit had been granted 
by the Borough President of Manhattan. The attention of the 
Corporation Counsel having been called to the matter, he ad- 
dressed a communication to Mr. Aheam, the Borough President, 
under date of June 19, 1906, in which the subject was fully dis- 
cussed and the conclusion reached that the Board of Rapid Tran- 
sit Commissionerg alone had control with respect to the construc- 
tion, equipment, maintenance and operation of the subway rail- 
road, and that a permit from this Board was all that was required 
to enable the contractor to open streets for work in the subways. 

Later in the year the Borough President of Brooklyn undertook 
to interfere with the work of the contractor in that Borough, 
objecting to the occupation of certain cross streets in which ma- 
terial had been piled or machinery placed pending construction. 
As the Borough President threatened to remove those obstructions 
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immediately, the contractor applied to the Supreme Court for an 
injunction to restrain such action, and called upon the Board, 
under the terms of the contract, to assist in securing the right to 
make use of the cross streets for the purpose of construction. The 
matter was argued before the Special Term of the Supreme Court 
in Brooklyn on October 2, 1906, but no decision had been rendered 
at the close of the year. 

VENTlIvATION O? SUBWAY. 

As stated in the report of the Board for 1905, the first advent 
of warm weather showed rather an unexpected condition of the 
atmosphere in the subway. The fact that it was extremely op- 
pressive and that tliere was a distinct and unpleasant odor was 
a matter of no doubt whatever; but the cause of the conditions 
was uncertain and the means both of cure and prevention were 
still more so. The result of investigation showed that the air 
in the subway was practically as good as the air in the streets 
but had a considerably higher temperature, due chiefly to the 
amount of power which in one way or another was converted into 
heat in the course of operation. On February i, 1906, Dr. George 
A. Soper, who had been employed as consulting sanitary engineer, 
made a very complete report on the whole subject, a copy of which 
accompanied the report of the Chief Engineer annexed hereto. 

The Chief Engineer on March 22, 1906, presented his report as 
to practical methods for improved ventilation and refrigeration, 
and it was determined by the Board to adopt the plans thus sub- 
mitted so far as they involved the construction of ventilating 
chambers. Certain schemes for refrigeration were also to be 
tried. 

After a careful study of the details of construction of these 
ventilating chambers, a formal agreement was entered into with 
the Interborough Company for the construction of such outlets, 
the cost to be treated as extra work under the original' contract, 
and this was at once put in hand. A large part of the construction 
was completed in the Summer with the result that the subway 
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was noticeably cooler. The refrigerating experiments were also 
carried on with satisfactory results. 

The details of all the efforts that have been made to improve 
the atmospheric conditions of the subway will be found in the 
annual report of the Chief Engineer. 

Certain difficulties in the way of effective ventilation arose 
from the natural unwillingness of those in charge of the parks 
and parkways in the City to allow ventilating shafts to be con- 
structed in them. Such objections have been made with respect 
to structures proposed to be erected in the parkways in Broadway 
near 140th street and in the Battery Park: By a little ingenuity, 
however, and incurring some additional expense, such structures 
can be made of moderate size and placed in position where they 
will prove not unsightly. 

IV. 

PROGRESS ON THE BROOKLYN-MANHATTAN RAIL- 
ROAD, 1906. 

The report of the Chief Engineer, hereto appended, sets forth 
fully the progress of the work of construction of this road : 

The total amount expended for work done and ma- 
terials furnished, under contract up to January i, 
1905, was $1,314,387.21 

The amount so expended for regular work during 
the year 1906, was 314,718.97 

Making a total expenditure to date for regular work 
of • 1,629,106.18 

In addition there have been expended, for extra 
work under this contract 539.976.87 

Making a total expenditure of $2,169,083.05 

For the details of these and all other expenditures of the Board, 
the reports of the Auditor and Chief Engineer should be con- 
sulted. 
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EARNINGS AND RENTAL. 

The following table shows the gross receipts, operating expenses 
and net earnings of this line, from the time partial operation was 
begun early in January, 1905, to December 31, 1906, as furnished 
by the Interborough Company to the Comptroller : 

STATEMENT 0? EARNINGS. 

January i6, 1905, to December 31, 1906. 



I 



From Jan. i6, 1905, to March 31, 1905. 
Three months ending June 30, 1905 .... 
Three months ending Sept. 30, 1905. . . . 
Three months ending Dec. 31, 1905. . . . 



Total for 1905*., 



January, 1906 

February, " . 

March, " . 

April, " . 

May, " . 

June, " 

July, " . 

August, " . 

September, " . 

October, " . 

November, " . 

December, " . 



Gross 
Receipts. 



$71,285.95 

89,194.70 

109,488.10 

176,309.50 



$446,278.25 



$67, 
59. 
68. 
64, 
62, 
53, 
46, 
43. 
47. 
65. 
66, 

73: 



,21 1.90 
1650.50 
,872.40 
.225-75 
.545-75 
.181.75 
.894.75 
,918.0s 
,841.70 
,065.10 
191.75 
004.70 



Total for 1906 $718,696.10 $143,153.89 ?57S>450.2l 



Operating 
Expenses. 



$2,954.48 

6,188.23 

30,214.00 

34,595-77 



$73,952.48 



$11,466.72 
10,234.41 

11,397-15 
10,853.29 
11,265.22 
11,376.09 
11,793.13 
11,657.00 
12,154.36 
13,356.52 
13,548.29 
14,051.71 



Profit. 



$68,331.47 
83,006.47 
79,374.10 

141. 713.73 



$372,325-77 



$55,745-18 
49,416.09 
57,475-25 
53,372.46 
51,280.53 
41,805.66 
35,101.62 
32,261.05 
35,687.34 
51,708.58 
52,643.46 
58,953.99 



*This line was opened for traffic to Fulton street on Jan. 16, 1905; to Wall 
street on June 12, 1905; and to the South Ferry on July 10, 1905. 
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Delays in Completing Brooklyn Line. 



The following statement shows the payments of rental by the 
Interborough Company to the City : 

RENTAI, PAYMENTS TO THE CITY JANUARY l6, I905, TO 
DECEMBER 31, 1906. 



Interest on bonds, Jan. 16, 1905, to Dec. 31, 1905 


$9,783.48 
4,598.17 
4.398.17 
4,740.05 














$23,719.8^ 
4,740.0s. 


Payment on account of Sinking Fund to July 31, 1906 


4.740.OS 




Total 




$33>7i5.2i 





The total rental paid to the City on both the existing Rapid 
Transit Railways from October 27, 1904, to December 31, 1906, 
is $3,768,343.17, and for the calendar year 1906 the rent paid on 
these roads amounts to $1,901,746.72. With the completion of 
the Brooklyn-Manhattan line and the Van Cortlandt Park Exten- 
sion, the annual rentals will amount to something over $2,000,000 
a year. 



DEI^YS IN COMPLETION. 

By the terms of the contract for the construction of the Brook- 
lyn-Manhattan road, it should have been "completely constructed 
and equipped ready for immediate, full and continuous operation" 
by September 1 1, 1906. At that time the railroad from the Bat- 
tery to Brooklyn, and through Brooklyn, was very far from com- 
pletion, and the question arose as to whether under those circum- 
stances The City was entitled to recover damages for the delay. 

The contractor presented a variety of excuses, arising in part 
from litigation with property owners, in part from the unexpected 
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physical conditions under the East river at both ends, and in part 
from the change in plan in Fulton street and Elatbush avenue as 
authorized by this Board and approved by the Board of Estimate 
and Apportionment. 

The Rapid Transit Board was advised by counsel that so far 
as delays were due to controversies between the contractor or its 
sub-contractors and abutting property owners, or by physical diffi- 
culties which the contractor did not foresee, there was noi suffi- 
cient excuse. The only ground upon which the contractor could 
claim an exemption from damages was the delay due to the change 
in plan above referred to. The proposed changes were adopted 
by the Board on April 13, 1905, were approved by the City author- 
ities on May 9, 1905, and by the owners of a majority of the abut- 
ting property on October 12, 1905, so that there was a period of 
six months during which these proposed changes were under dis- 
cussion. The Board were advised by their counsel that the general 
rule in such cases was that the contractor must be allowed for the 
time by which the final completion of the contract work was neces- 
sarily delayed by the alterations or omissions ordered by the own- 
er ; so that the time within which the road must be completed 
would be extended by whatever time might have been necessarily 
lost in consequence of the changes referred to. 

The changes in plan have involved a great deal of additional 
work both in Fulton street and Flatbush avenue, and have neces- 
sitated a change in the orders for the steel used in construction, all 
of which has led to a very considerable delay. In consequence, 
the railway from the Borough Hall to the terminus at Atlantic 
and Flatbush avenues is still far from completion at the present 
time, and will be delayed after the rest of the road is ready for 
operation. It may, however, be said with truth that the con- 
tractor's work on this section of the railway has been pushed with 
most unusual rapidity, and there is no reason to believe there will 
be any unavoidable delay. The Interborough Company, under 
the contract, pays about four-fifths of the entire cost of the work, 
and can get no return until the road is in operation, so that it is 



86 Bast River Tunnel Work. 



very much to the contractor's interest to have the work completed 
at the earliest possible moment. 

Numerous complaints were received during the 'year from own- 
ers or occupants of buildings along Fulton street and Flatbush 
avenue. These complaints were in substance that the streets were 
unnecessarily encumbered by the contractors so that traffic along 
the surface of the street became extremely difficult. The Board 
has used every effort to diminish the annoyance referred to, and 
has kept in constant communication with the representatives of the 
property owners and consulted them in regard to the methods to 
be employed. The work of building this part of the railroad in- 
volves not only supporting the elevated structure, but also of 
maintaining what is said to be the densest surface railroad traffic 
in the world. Moreover, the buildings on each side of the street 
are somewhat old, and have, as a rule, shallow foundations, which 
has involved very difficult underpinning and other work that must 
necessarily proceed slowly. It is believed that the principal 
sources of annoyance to property owners can now be removed and 
the street for the greater part be covered over and repaved. 

BAST RIVER TUNNELS. 

This work has undoubtedly lagged behind the rest of the con- 
tract to a great extent. Early in the year the contractor made a 
change in the organization of the working force, since which time 
the work has progressed better than before. One cause of delay, 
for which the contractor was not responsible, was the very diffi- 
cult and unsatisfactory character of the material near the shore 
on each side of the river. Another cause of delay has been the 
sickness and death of Mr. Onderdonk, the original sub-contrac- 
tor for this work. 

A very serious cause of delay has been due to the necessity 
of reconstructing a part of the work in Joralemon street, and for a 
short distance under the East river. As early as the beginning of 
1904 the Engineer -of the Board had occasion to criticise the 
method employed by the sub-contractors in tunnelling under 
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Joralemon street, and money was withheld from time to time 
from the contractor on account of this defective work. In the 
end it was found that the tunnel had settled in some places so 
that a uniform grade was not obtained, and if this had not been 
corrected it would have been difficult to run trains through at a 
high speed. 

The work of reconstruction of the parts of the tunnel thus af- 
fected will not delay the operation of the road, because all this 
work can be done before the tunnels under the East river are 
ready for the passage of trains. 

On December 17, 1906, the hoods of the two shields of the north 
tube under the East river came together, so that communication 
could be established between the Boroughs of Manhattan and 
Brooklyn. It was found that the variation in grade amounted to 
less than i/ioo of a foot, and the alignment varied about 13/100 
of a foot. By slight adjustments thp two shields were made to 
meet exactly for line and grade. The Board regards this result 
as highly creditable to those who have been engaged in the work, 
particularly under the adverse conditions prevailing — all work 
having been done under compressed air at high pressure. It was 
the expectation at that time that the headings of the south tube 
would meet in February, and that both tunnels could be made 
ready for operation in the spring or early summer of 1907. 

HOYT STREET STATION. 

This important station in Fulton street, Brooklyn, has been the 
subject of a great deal of consideration, as stated in the report for 
1905. . Three agreements have been made with the owners of 
property on the corners of Bridge and Hoyt streets, by which the 
entrances to the station are built partly on their premises. An 
agreement has also been made with Messrs. Abraham & Straus 
by which an entrance will be made through their store. 

As stated in the report for 1905, the Board has been urged to 
allow show windows to be placed opening upon the station plat- 
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forms both at this station and also at the Nevins Street station, on 
Flatbush Avenue. The Board has not, however, made any ar- 
rangement of this kind with any of the owners of property, ex- 
cept where a station stairway was involved. 

ENTRANCE TO WvVLL STEEET STATION. 

The same considerations which made it desirable to have en- 
trances through private property at the Hoyt Street station have 
also operated to make it desirable to have such entrances at the 
Wall Street station. These have been so far secured, without 
cost to the City, by agreement with the owners. In addition to 
those now existing, agreements have been made for entrances 
through the new building at No. i Wall Street, and through the 
United States Realty building at the corner of Thames Street. 

V. 
LITIGATION. 

Park Avenue Deviation. — The total amount of claims for dam- 
ages in this matter as presented, amounted to $605,905. Some of 
those claims, amounting to $106,848.68, were withdrawn after a 
ruling from the referee adverse to the theory of the claims. The 
remaining claims were allowed by the referee at the figure of 
$199,630.18, or about one-third of the total amount originally 
claimed. The decision of the Hon. Alton B. PAEKER/the ref- 
ereej has since been confirmed by the Appellate Division, and a 
copy of it will be found in the appendix. 

Wilcox V. McClellan. — This case, which was begun to determine 
the constitutionality of the act which took from the Board of Al- 
dermen and conferred on the Board of Estimate, and Apportion- 
ment the power of granting the consent of the City to the con- 
struction of street railroads, was finally decided by the Court of 
Appeals on April 24, 1906. The Court unanimously affirmed the 
decisions of the courts below sustaining this legislation. The 
opinion will be found in the appendix. 
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Incumbrances In Stations. — In the last report of the Board .the 
subject of advertising and slot machines in stations was discussed, 
and it was stated that an action had been begun which it was ex- 
pected would shortly be tried to require the Interborough Rapid 
Transit Company to remove such articles. The case was actually 
tried on January 8, 1906, at an equity term of the Supreme Court 
before Mr. Justice McCaIvL^ whose decision was announced on 
December 24, 190S, sustaining the position taken by the Interbor- 
ough CoiTjpany. A copy of his opinion is printed in the appendix. 
The Board have directed counsel to take an appeal from the judg- 
ment to be entered thereon. 

Sale of Eiectric Current by Contractor.— ^2.r\y in the year the 
attention of the Board was called to the fact that the Interborough 
Company was proposing to make a connection between the feed 
wires of the subway and those of a street railway at iSist Street 
and Broadway, which they claimed they had a right to do without 
any permit from the Rapid Transit Board. They had secured a 
permit from the Commissioner of Water Supply, Gas and Elec- 
tricity which it was asserted was sufficient. The ground of their 
contention was, in substance, that, as lessee of the railroad, the 
Interborough Company had the right to use any portion of the 
subway which was not required in the operation of the railroad 
for any purpose not inconsistent with railroad uses. 

The Board was advised by its counsel that the legal question in- 
volved was in many respects similar to that raised in the case of 
the slot machines, to which reference has already been made; but 
that there were distinguishing features which would seem to make 
it proper to begin a separate suit. The Board therefore instruct- 
ed counsel to begin an action in order to test the questions raised, 
which action was brought to trial on December 4, 1906, at an 
Equity Term of the Supreme Court, before Mr. Justice Fitz- 
gerald, who reserved his decision in regard to the matter, and 
the case had not been determined at the close of the year. 

Potter V. The Interborough Rapid Transit Co. — When the sta- 
tion at Wall street and Broadway was planned, it was the intention 
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of the Board to have one of the entrances to that station pass 
through what is known as the Empire building, belonging to the 
devisees under the will of ORrv\.NDO B. Potter^ deceased. The 
station was accordingly so constructed, having a short flight of 
stairs leading up to the basement level of the Empire building. 
This construction was made with the full knowledge of Mr. Fred- 
e:t]ck B. Potter, the managing trustee, and, so far as the Board 
was informed, with his approbation. Nevertheless, when the sta- 
tion was completed and about to be put in operation, Mr. Potter 
objected to the use of his property for an entrance except upon 
terms which were quite different from those made with other 
property owners similarly situated. After considerable discussion 
Mr. Potter caused the entrance to be bricked up at the foot of 
the stairs, and brought suit to restrain the Interborough Company 
and the Board from interfering with his wall. The case was 
tried on December 3d and 4th, 1906, before Mr. Justice Fitz- 
gerald, who reserved his decision, and the case was not decided 
at the close of the year. 

Rapid Transit Subufay Construction Co. v. Coler. — In Septem- 
ber, 1906, the President of the Borough of Brooklyn wrote, as 
mentioned in a former part of this report, to Messrs. Cranford 
& McNamee, sub-contractors engaged in work in that borough, 
directing them to remove an air compressor plant which had been 
put up in Furman street, close to its intersection with Joralemon 
street, under a permit from the Rapid Transit Board, and he 
threatened that unless immediately removed by the sub-contrac- 
tors, it would be removed by the Commissioner of Public Works. 
He also notified the sub-contractors that they must apply to the 
Commissioner of Public Works for permits for the use of such 
streets or parts of streets as were not on the direct line of the tun- 
nel. 

This raised a simple question of law, namely, whether a con- 
tractor engaged in the construction of a rapid transit railroad 
under a contract with the City, made- pursuant to the Rapid Tran- 
sit Act, was entitled to use streets off of the immediate line of the 
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route of the railroad under construction in which to pile material 
necessary for use^ or to. place machinery employed in such con- 
struction. In other words, whether permits issued by the Rapid 
Transit Board were sufficient, or whether the permit of the Com- 
missioner of Highways or other city official was necessary in addi- 
tion. The Rapid Transit Subway Construction Company and the 
sub-contractors began proceedings against the Borough President 
to enjoin him from interfering with their work, and called upon 
the Board, under the terms of the contract, to assist them in se- 
curing the right to carry on their work without molestation. Coun- 
sel for the Board accordingly appeared upon the argument of this 
case, which was had before Mr. Justice Garretson. A motion 
for an injunction was argued on October 2, 1906, but no decision 
had been announced by the learned judge at the end of the year. 

Cotidemnation Proceedings. — The following proceedings are 
now pending to acquire lands or easements or have been referred 
to the Corporation Counsel with a request to begin such proceed- 
ings: 

1. In the proceeding to acquire easements in lands at Fourth 
avenue, between Eighth and Ninth streets, in the Borough of 
Manhattan, the Commissioners have made their report, which will 
probably be confirmed by the court in February, 1907. 

2. The proceeding to acquire sub-surface rights along the line 
of streets in Brooklyn is in substantially the same condition as at 
the close of the year 1905. An appeal has been taken by the Cor- 
poration Counsel in the test cases of Mr. Mynderse, Mr, Notman 
and EX- Judge Abbott. Owing to the lamented deaths of Mr. 
Mynderse and Mr. Notman within a short time of each other, 
there has been delay in bringing the appeal to a hearing. It is 
hoped that it may be heard by the Appellate Division in the spring 
of 1907. 

The Commissioners are now proceeding to take proof of title 
as to the various other parcels for which claims have been pre- 
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sented on Joralemon street, Fulton street and Flatbush avenue; 
but have decided not to take any proof of value until the Appel- 
late Division has rendered its decision on the appeal above men- 
tioned. 

3. In the proceeding to acquire sub-surface rights under the 
bulkhead, and water grants at the foot of Joralemon street, the 
late Mr. Justice; Goodrich and Messrs. Gates and Fawcett 
were appointed Commissioners, and had taken a large amount of 
testimony when Judge Goodrich died. At the close of the year 
a new Commissioner had not been appointed in his place, and the 
proceeding was necessarily delayed pending the appointment of a 
successor. 

4. As stated in the last report, a number of cases of damage 
to easements of light, air and access appurtenant to property on 
Westchester avenue and other streets in The Bronx have been 
settled. In the early part of the year 1906, some additional settle- 
ments were made ; but as the possibility of further amicable ad- 
justments seemed to have been exhausted, the Corporation Coun- 
sel began proceedings in which Ex- Judge Freedman and Messrs. 
DuPiGNAC and Grbenhut were appointed Commissioners, their 
oaths being filed in the office of the Clerk of the County of New 
York on May 29, 1906. Under the Rapid Transit Act, the filing 
of these oaths vested in the City title to all the easements neces- 
sary for the construction, maintenance and operation of the ele- 
vated railroad in all property in front of which a rapid transit 
viaduct is built from 149th street and Third avenue to Bronx Park, 
at 181 St street. 

5. In the matter of easements north of Fort George, nothing 
has been done except to settle a number of cases, and such settle- 
ments are still progressing. 

6. The proceedings to acquire a small triangle of land for a 
station at the intersection of Flatbush and Atlantic avenues, in the 
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Borough of Brooklyn, have advanced so far that the Commission- 
ers have made their report, which will probably be presented for 
confirmation in February, 1907. 

Respectfully submitted, 

THE BOARD OF RAPID TRANSIT RAILROAD 
COMMISSIONERS, 

By A. E. Orr, 
BiON L. Burrows, President. 

Secretary. 
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RAPID TRANSIT COMMISSIONERS. 



Alexander E. Orr, 



John H. Starin, 



William Steinway, 
Seth Low, 



John Claflin, 



DATE OF ELECTION OR 
APPOINTMENT 



Appointed by Act of 
May 22, 1894 

President N. Y. 
Chamber of Com- 
merce, June 8. 
1894. 

Elected President of 
the Board, June 8, 
1894. 

Elected member of 
the Board, May 11, 
1899. 

Re-elected President 
May 23, 1899. 

Appointed by Act of 
May 22, 1894. 

Elected Vice - Presi- 
dent, May 28, 1895. 

Appointed by Act of 
May 22, 1894. 

Appointed by Act of 

May 22, 1894. 
Mayor, Jan. i, 1902 



Appointed by Act of 

May 22, 1894. 
Elected Treasurer 

May 28, 1895. 
Re - elected Member, 

of Board, Dec. 27, 

1901. 



Resigned June 8, 

1894. 
Term of office ex- 

p i r e d May 5, 

1899. 



Now in office. 



Now in office. 

Died November 
30, 1896. 

Resigned June 11, 
1896. 

Term of office ex- 
pired Dec. 31, 
1903. 



Resigned May 11, 
1899. 

Resigned April 19. 
1906. 
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RAPID TRANSIT COMMISSIONERS— Continued. 



NAME 


DATE OF ELECTION OR 
APPOINTMENT 


SEMARKS 




Thomas F. Gilroy, 


Mayor, June 8, 1894. 


Term of oiBce 


ex- 






pired Dec. 


31. 






1894. 




Ashbel P. Fitch, 


Comptroller, June 8, 


Term of office 


ex- 




1894. 


pired Dec. 
1897. 


31. 


John H. Inman, 


Elected June 8, 1894. 


Died Nov. 5, i 


896. 


WilHam L. Strong, 


Mayor, Jan. i, 1895. 


Term of office 


ex- 






pired Dec. 


31. 






1897. 




Woodbury Langdon, 


Elected Novembei 
19, 1896. 


Now in office. 




George L,. Rives 


Elected Novembei 


Resigned Dec. 


27. 




19, 1896. 


1901. 




Charles Stewart 


Elected Dec. 10, 1896. 


Now in office. 




Smith, 








Robert A. Van 


Mayor, Jan. i, 1898. 


Term of office 


ex- 


Wyck, 




pired Dec. 
1901. 


31. 


Bird S. Coler, 


Comptroller, Jan. i, 


Term of office 


ex- 




1898. 


pired Dec. 
1901. 


31. 


Morris K. Jesup, 


President N. Y. 
Chamber of Com- 


Now in office. 




Kr 


m e r c e, May 5, 
1899. 






Edward M. Grout, 


Comptroller, Jan. i, 


Term of office 


ex- 




1902. 


pired Dec. 
1905- 


31. 


George B. McClel- 


Mayor, Jan. i, 1904. 


Now in office. 




lan, 








Herman A. Metz, 


Comptroller, Jan. t, 
1906. 


Now in office. 




Lewis Cass Ledyard, 


Appointed by the 


Resigned Dec. 


22, 




Mayor May 15, 


1906. 






1906. 
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STAFF OF THE COMMISSION. 



NAME 


DATE OF ELECTION OS 
APPOINTMENT 


SEMAKKS 


Wm. Barclay Par- 


Chief Engineer, June 


Resigned Jan. i, 


sons, 


i8, 1894. 


1905. 


Gdorge S. Rice, 


Chief Engineer, June 
h 1905- 




Henry R. Beekman, 


Counsel, June 18, 


Resigned Jan. i, 




1894. 


1895. 


Albert B. Board- 


Counsel, June i8, 




man, 


1894. 


* 


Parsons, Shepard & 


Counsel, Jan. i, 1895. 


Firm dissolved 


Ogden, 




Jan. I, 1902. 


Tracy, Boardman & 


Counsel, Jan. i, 1895. 




Piatt (now O'Brien, 


. 




Boardman, Piatt & 






Dunning)., 






Edward M. Shepard, 


Counsel, Jan. i, 1902. 


Succeeding P a r - 
sons, Shepard & 
Ogden. 

Resigned Mar. i, 
1904 


George L. Rives, 


Counsel, March i, 
1904. 




Lewis L. Delafield, 


Secretary June 18, 


Resigned June i, 




1894. 


1899. 


Bion L. Burrows, 


Secretary June i. 
1899. 




H. A. D. Hollman, 


Auditor, May 10, 
1900. 




James Dolan, 


Messenger, June 28, 
1894. 
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OPINIONS OF THE COURTS 



lO^ 



COURT OF APPEALS. 



Clermont H. Wilcox, Appellant, 

V. 

George B. McClellan, as Mayor, and 
others. Respondents. 



Appeal from a judgment of the Appellate Division of the Su- 
preme Court in the first judicial department, entered January 17, 
1906, which affirmed a judgment of Special Term sustaining a 
demurrer to the complaint. 

The nature of the action and the facts, so far as material, are 
stated in the opinion. 

L. Laflin Kellogg and Alpre© C. PETTi) for appellant. 

Theodore Connoly and William P. Burr for respondent. 

Edward M. Shepasd, Paul D. Cravath, William D. Guth- 
rie and Chase Mellen for the Union Railway Company of New 
York, intervening. 

George L. Rives and Albert B. Boardman for the Board of 
Rapid Transit Commissioners for the City of New York, inter- 
vening. 

O'Brien, /. — ^This action was brought by a taxpayer of The 
City of New York against the Mayor and the other officials of that 
City constituting the Board of Estimate and Apportionment. The 
purpose of the action was to restrain the Board from proceeding 
to exercise the various powers conferred by the statutes herein- 
after referred to. The defendants demurred to the complaint on 
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the ground that it did not state facts sufficient "to constitute a 
cause of action. The demurrer was sustained by the trial court, 
and the judgment was subsequently affirmed on appeal. 

The plaintiff's case is based entirely upon allegations that the 
statutes conferring new powers upon the defendants as the Board 
of Estimate and Apportionment are void as in conflict with the 
State Constitution. This general conclusion is based upon various 
grounds and reasons that need not be referred to with much de- 
tail, since the whole argument rests upon one or two propositions 
that are controlling. The enactments attacked by the complaint 
were passed, or at least became laws, on the 27th of May, 1905, 
and consist in form of three separate statutes. Two of them are 
amendments to the charter with respect tO' the powers and duties 
of the Board of Estimate and Apportionment and the Board of 
Aldermen. (L. 1905, ch. 629; L. 1905, ch. 630.) The other is 
an act which purports to amend chapter 4 of the Laws of 1901, 
known as the Rapid Transit Act. (L,. 1905, ch. 631.) The gen- 
eral scope of the complaint is to the efJEect that the Legislature 
had no power to pass these laws, since it was an attempt to abol- 
ish or greatly restrict the powers and duties of the Board of Al- 
dermen as the legislative and governing body of the City, and 
transfer these powers and duties to another Board, namely, the 
Board of Estimate and Apportionment. 

It is argued that prior to the passage of these acts the power 
to grant franchises rested with the Board of Aldermen, while by 
the legislation in question the power of the Aldermea over this 
subject was abolished and transferred to the Board of Estimate 
and Apportionment. This changing of the statute in various 
ways constitutes the substantial element in the complaint, and it 
is necessary only to deal with that feature of the controversy. 

All franchises or privileges known by that term proceed from 
the State in the exercise of its sovereign powers. Through dif- 
ferent mediums or agencies the State may act in granting fran- 
chises, but it is itself the source and depositary from which the 
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right proceeds. Sometimes the franchise is conferred directly 
by the State through some grant or legislative enactment, but more 
generally the sovereign delegates its power to municipal or local 
authorities. It is in the manner of delegating the power to cer- 
'tain officers of The City of New York that it is claimed that the 
constitutional power of the Legislature has bcQi transcended in 
this case. There can be no doubt that the Legislature had the 
power to repeal the charter in so far as it conferred power upon 
the Board of Aldermen to grant franchises. The authority that 
conferred the power could abolish it or take it away. It makes 
no difference that this power was exercised by the Legislature 
before the official terms for which the Aldermen were elected had 
expired, since that body had no vested right to the continuance of 
any of the public powers or duties conferred upon them by the 
charter. Having abolished or greatly limited the powers of the 
Aldermen with respect to the granting of franchises, the Legis- 
lature was not compelled to leave this power in abeyance, but 
might confer it upon any other local authority authorized by the 
Constitution. There is no constitutional restriction upon the 
power of the Legislature to delegate to local authorities the power 
to grant franchises for the use of the public streets or otherwise, 
except in one class of cases. The Legislature is forbidden by the 
Constitution to pass any local bill granting to any corporation, as- 
sociation or individual the right to lay down railroad tracks ; and, 
further, that no law shall authorize the construction or 6pera- 
tion of a street railroad except upon condition that the owners of 
one-half in value of the property bounded on, and the consent, 
also, of the local authorities having control of, that portion of the 
street or highway upon which it is proposed to construct or oper- 
ate such railway shall be first obtained. (Constitution, art. 3, 
sec. 18.) Therefore, the Legislature has no power, direct or in- 
direct, to grant a franchise for the purpose of laying down railroad 
tracks in the street, except upon the conditions specified in this 
provision of the Constitution, and one of these conditions is that 
the consent of the local authorities having control of the street 
shall be obtained. As to all other franchises, the Legislature is 
not restricted in conferring power upon the local authorities. 
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It is contended by the learned counsel for the plaintiflF that at 
the time of the passage of the acts in question the Board of Alder- 
men constituted the sole authority having control of the streets 
within the meaning of this provision of the Constitution. If this 
were so we cannot see how it would restrict the Legislature from 
abolishing that power and transferring it to some other Board or 
department of the City Government. But it seems to us that the 
contention cani^ot be sustained as a matter of fact. When 
the various charters and statutes relating to the control of the 
streets of the City are examined it will be found that for cer- 
tain purposes the Board of Aldermen possess certain powers. 
The Board of Estimate and Apportionment possess the power 
to open and close streets and alter the City map, and the Street 
Commissioner or Commissioner of Public Works possessed 
certain other powers in that respect. It was, therefore, com- 
petent for the Legislature, by the acts in question, to specify 
the particular body or Board that should be deemed to have con- 
trol of the streets within the meaning of the Constitution, and in 
this case it has designated for that purpose the Board of Estimate 
and Apportionment. There is nothing in the Constitution to pre- 
vent the Legislature from making such a designation, or from 
changing it from time to time as the public interest may require, 
and that is substantially what the legislation in question seeks to 
accomplish. The burden is upon the plaintiff to point out the par- 
ticular provision of the Constitution claimed to have been violated 
in the passage of these laws. The amendments were an exercise 
by the Legislature of its undoubted power with respect to the gov- 
ernment of cities, and every presumption should be indulged in 
favor of the validity of its action. If, in the judgment of the Leg- 
islature, the Board of Estimate and Apportionment was the proper 
body to intrust with the granting of franchises, we are unable to 
see wl]erein any right of the Board of Aldermen or of any other 
officer or individual has been unduly invaded. 

The argument in support of this appeal has taken a wide range 
and much has been said with reference to the manner in which 
the Board of Estimate and Apportionment is constituted and the 
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methods by which consent is given to the granting of franchises. 
It is contended, in substance, that ,the legislature had no power 
to give control of the streets to such a body since by its constitu- 
tion a mere minority of the individuals composing it may deter- 
mine the question before it. In this view of the case it may be 
well to restate the functions of that board and the purpose for 
which they were conferred by the charter. The amendments in 
question did not create the Board of Estimate and Apportionment, 
nor regulate the manner in which its assent shall be expressed as 
to questions that come before it. All these things are to be found, 
not in the amendments, but in the charter as it previously existed 
and are really not attacked by the complaint at all. The charter 
of the city of New York, as we all know, was the result of the 
labor of a commission composed of its most eminent citizens. It 
numbered amongst its members professional men of the highest 
character, business men and persons who had long been familiar 
with the city government. That commission reported to the legis- 
lature, and it may be useful here to recall what was said in that 
report with reference to the Board of Estimate and Apportion- 
ment, and the manner in which its decisions were to be made. We 
quote from the report, which the legislature incorporated into the 
new charter: 

"The Commission has recommended a considerable extension of 
the powers now conferred upon the Board of Estimate and Ap- 
portionment. With respect to what may be called the routine ex- 
penditures of the City, whether they are provided for by taxation 
or by Use of the City's credit, the Board of Estimate and Appor- 
tionment is given large powers. By reason of the possession of 
these new powers and of the increase of its freedom in exercising 
the powers which it has from the beginning of its history pos- 
sessed, the Board of Estimate and Apportionment under our draft 
charter will be the most important body in the City government. 
Whatever dissatisfaction may have been felt with any other muni- 
cipal body the Board of Estinjate and Apportionment has gener- 
ally given satisfaction for its capacity, efficiency and integrity. 
Under the plan of the Commission it will be in reality the centre 
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of all legislative activity in relation to financial affairs and of 
much of the administrative activity of the City. It will be in 
effect an Upper House of the City Legislature and also a cabinet 
of the most important administrative officers. In dealing with 
the composition of the Board of Estimate and Apportionment the 
Commission has not been unmindful of the danger of changing 
an agency of government which has long and successfully stood 
the test of experience. The present Board consists of the Mayor, 
the Comptroller, the President of the Council, the President of the 
Department of Taxes and Assessments and the Corporation Coun- 
sel — ^the two last-named officials being appointees of the Mayor. 
In giving to the Mayor the absolute power of removal it is evi- 
dent that his appointees would be to a greater extent than at 
present under his influence, so that the Mayor in the Board of 
Estimate and Apportionment might, in effect, have three votes 
out of the five. It is not considered advisable to make the Cor- 
poration Counsel and the President of the Department of Taxes 
and Assessments elective officers ; neither was it considered desir- 
able to elect additional members to the Board at large. A board 
consisting of three members would be manifestly too small. On 
the other hand the fact that the Board of Estimate and Appor- 
tionment was given the power to disapprove the decision of Lo- 
cal Improvement Boards and to determine the amount of money 
to be expended out of the treasury of the City in public works 
in each borough made it proper that the boroughs should have a 
direct representation on the Board. The Commission has, there- 
fore, recommended that the Board of Estimate and Apportion- 
ment shall be composed purely of elective officers, viz.: The 
Mayor, the Comptroller and the President of the Board of Alder- 
men, elected by the City at large, and of the Presidents of the five 
Boroughs, elected by the citizens of their localities. But in add- 
ing the Borough Presidents to the Board of Estimate and Appor- 
tionment another question required consideration. If the Bor- 
ough Presidents were to possess a voting power, not only equal to 
that of each other but also to that of the other members of the 
Board, they might together control its decisions, and this would 
mean that the financial control of the City would pass from the 
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■officials who are not directly interested in spending the City's 
money to officers at the head of great administrative agencies and 
charged with the duty of spending large sums in the development 
and improvement of the particular localities they are elected to 
represent. It, therefore, seemed essential that the total voting 
power of the five Borough Presidents should be less than that 
of the officers elected from the City at large, and it was not 
throught just to give to the representatives of the smaller Bor- 
■oughs an equal vote with the Presidents of the two great Bor- 
<DUghs of Manhattan and Brooklyn. What should be the repre- 
sentation of the different elements in the Board of Estimate and 
Apportionment has been one of the most difficult questions which 
the Commission has had to answer. We propose to give three 
votes to each of the officers elected at large, two votes each to the 
Presidents of the Boroughs of Manhattan and Brooklyn, and one 
TOte each to the Presidents of The Bronx, Queens and Richmond. 
It will be perceived that the total number of votes in the Board 
will be sixteen, and that nine of these votes will be cast by 
the officers elected at large, assuring to them a control of the 
Board." (Assembly Documents No. 40.) 

In organizing the government of the city of New York as it 
now exists the legislature had the power to provide for cumula- 
tive voting in the Board of Estimate and Apportionment. The 
charter unites not only two great cities, but counties, towns and 
villages under one general system of municipal government. Some 
■of the municipalities thus united were large, populous and wealthy. 
Again, many of them were mere rural towns, and two whole coun- 
ties and the larger part of a third county were embraced in the 
consolidation. In the decisions of questions involving vast inter- 
ests that devolved upon the board it would be obviously unjust 
and unfair to permit each member to vote per capita, and accord- 
ingly it was enacted that they should have votes in proportion 
to the interests they represented. There is nothing new in such 
■a principle when applied to a system of popular government where 
localities and not individuals are a controlling element' The duty 
■of electing the president of the United States may in certain cases 
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devolve upon the House of Representatives, and then it is pro- 
vided that the individual member is eliminated and the vote taken 
by states, each state, whether great or small, having but one vote. 
There is nothing in the Constitution of this state to prevent the 
legislature from providing for cumulative voting in such boards. 
It is a question of policy, not power. 

There is nothing in the case of Rathhone v. Wirth (150 N. Y. 
459) that has any bearing on the questions in this case. The 
statute in that case provided for the election by the common coun- 
cil of the city of Albany of a police board consisting of four 
persons. The board were local city officers required by the Con- 
stitution to be elected by the people or appointed by such local 
authorities as the legislature should direct. The local authority 
selected by the legislature and named in the statute tO' make the 
appointment was the common council, and so far the form of 
the Constitution was complied with. But in substance it was 
violated, since the statute was so drawn as to enable a political 
minority of the whole body to elect a police board There was no 
provision in the statute for cumulative voting in the common 
council, and the question discussed in the case at bar was not 
involved at all. But there was a provision in the statute "that 
no person is eligible to the office of police commissioner unless 
at the time of his election he is a member of the political party 
or organization having the highest or next highest representation 
in the common council." What this court held was that a minor- 
ity of the common council was not the local authority contem- 
plated by the Constitution and the statute to make the appoint- 
ment. In other words, it was not the common council, and that 
the legislature had no power to so frame a statute on political 
lines as to produce such a result, since while it professed to obey 
the Constitution, it was an evasion of its letter and spirit. 

If in that case the charter of the city of Albany or any existing 
law provided, for instance, that the mayor should on such questions 
be authorized to cast two votes instead of one, then a question 
somewhat similar to that in the case at bar might possibly arise, 
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but there was nothing of that kind in the statute or in any law, 
and the members of the common council were authorized to vote ' 
only per capita. It is a very common provision in city charters 
that the mayor, although a member of the common council, shall 
not be entitled to vote on any question before the body unless there 
is a tie. The same power that could deprive him of a vote as a 
member of the common council could also authorize him to cast 
one vote or two, as the legislature might deem just and proper. 
It is one thing to make decisions in a municipal board by cumu- 
lative voting. It is quite another thing to so manipulate a statute 
that a minority may overtule the will of the majority, and elect 
officers that the common council only had the power to elect. 

In the case at bar the so-called home rule provision of the Con- 
stitution has no application. The statutes in question did not 
assume to appoint any one to a local or other office. At most, 
the statutes simply imposed some new and additional duties upon 
the Board of Estimate and Apportionment which had theretofore 
been performed by the aldermen. There is nothing in the Con- 
stitution that forbids such legislation. 

The judgment should be affirmed, with costs. 

CuLLEN, Ch. J., Haight, Vann, Werner, Wili^ard Bartlett 
and HiscocK, JJ., concur. 

Judgment affirmed. 

(Decided, April 24, igo6. Reported, 185 N. Y., 9.) 
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SUPREME COURT. 
Appelate Division — First Department. 

In the Matter 
of 

The Application of the Board of Rapid 
Transit Railroad Commissioners for 
THE City of New York for the Con- 
firmation of the Report of the Commis- 
sioners Upon the Proposed Third Ave- 
nue Route and Other Routes. 

Motions to confirm reports of commissioners under the Rapid 
Transit Act (Laws of 1891, chap. 4, as amd.). 

George L. Rives and Albekt B. Boardman, for the motion. 

Martin W. Littleton and William Byrd, for certain prop- 
erty owners, opposed. 

O'Brien, P. J.: — The Rapid Transit Commission, under the 
law, has laid out the general plan of subway routes which have 
received the approval of the Board of Estimate and Apportion- 
ment, but for which the consent of the property owners along the 
proposed routes could not be obtained. 

It is provided by law that upon the refusal by property owners 
to consent, application may be made to this court for the appoint- 
ment of commissioners whose duty it shall be to pass upon and 
determine whether or not such consent should be given, and their 
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report when favorable, if confirmed by this court, is equivalent to 
the consent of those owning property along the lines of the pro- 
posed route. 

In all, nineteen applications relating to nineteen different routes 
were made, and commissioners were appointed, and we have now 
before us some nine routes in which the commissioners have 
made favorable reports, and we are asked to confirm them. The 
function, duty and powers of the court in these proceedings have 
been the subject of judicial construction, and we deem it unnec- 
essary to add to the views expressed by this court in Matter of 
Rapid Transit R. R. Com-rs. ( 5 App. Div. 290) ; Matter of Rapid 
Transit Comrs. (23 id. 472) and Sim Publishing Assn. v. Mayor 
(8 id. 230). These sufficiently indicate that our function is not 
merely perfunctory or formal, but that a grave responsibility rests 
upon the court in passing its judgment upon what is the most 
stupendous scheme of municipal improvement and expenditure 
ever undertaken, and without a parallel in its ultimate bearing 
upon the destiny of the people of what we have reason for thinking 
will be the greatest city of the world. 

It is agreed on all hands that transit facilities should be fur- 
nished as speedily as possible, and that the extent of the facilities 
to be furnished should in some degree be proportionate to the 
rapid growth of our population throughout the greater city. Upon 
the question of the present necessity for all of the routes pro- 
posed, we find no grounds for differing from the conclusions 
reached by the rapid transit commissioners; and were there no 
other questions involved our duty would be simple and plain. 

There is, however, involved another and very serious feature, 
and it relates to the financial ability of the city to undertake the 
proposed construction. It is shown by the record before us in the 
Third avenue case that the nineteen routes of subway will cost 
$300,000,000 for construction, and $150,000,000 for equipment, 
or a total of $450,000,000. Under the restriction imposed by 
section 10 of article 8 of the Constitution, as amended (Laws of 
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1903, vol. 2, p. 1456; Leg. Manual, 1906, p. 197), the total bor- 
rowing margin of the city, most favorably viewed, did not exceed 
on January i^ 1906, $61,000,000. If we can look at the future, 
there is a likelihood, in view of the increased values of property, 
that the city will have a debt-incurring capacity between the ist of 
July, 1906, and the ist of January, 1907, of something like $110,- 
000,000. And if all of it were appropriated for rapid transit con- 
struction, there would be nothing left for the other departments 
of the city government, which in expense and importance are in- 
creasing and expanding from year to year. 

No doubt, in the future, with the growth of values, the assess- 
ments on property can be considerably increased, and thus the bor- 
rowing capacity of the city can be enlarged; but a policy which 
would seek to unduly add to the burdens of the taxpayer, or which 
would seek artificially . to create values, would be more fatal, in 
■our judgment, to the true and right development of our city than 
the failure to provide transit facilities. 

The vote of the people in .1894 that subways should be con- 
structed with public funds, and the recent legislation limiting the 
terms of the lease which it is in the power of the Commissioners , 
to make, render it problematical as to what extent private capital 
will be attracted to undertake the construction of future subways, 
if permissible by law, upon which question, because not before us, 
"we express no opinion. 

In the subway built, the City advanced for construction more, 
■as the event proved, than was absolutely necessary for construction 
proper, and this excess was available to the contractors, who were 
bound and from their own funds agreed to advance the money 
needed for the equipment and operation of the road. The feature, 
"however, that was undoubtedly most attractive to bidders was the 
lease obtained for a period of fifty years. Under the Elsberg 
Bill, the lease of subways is limited to twenty years ; and although 
there is a provision that the City can lease it for a further term 
of twenty years, it is upon condition that the City can agree upon 
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the terms of the second lease, which leaves it practically optional' 
with the City, and gives the first lessee no assurance of more than 
a single term of twenty years. How far this may affect the inter- 
vention of private parties in the enterprise, we need not at present 
inquire, because as the law now stands the Commissioners must- 
look to the City for the funds needed to undertake the construction- 
of these subways. 

We afe thus brought back to a consideration of the most seriou? 
question as to the financial ability of the City and its bearing upon 
the approval which is sought from the Court. Upon the record 
before us, it appears beyond the possibility of doubt that the 
City has not the financial ability at the present time to undertake 
the building of all of the routes proposed, and the only effect of 
our approval will be practically to completely appropriate and tie 
up every thoroughfare leading into and through Manhattan Bor- 
ough. 

There is force, therefore, in the contention made by the counsel 
for the taxpayer who opposes the confirmation that "if the Court 
at this time approves and confirms the proposed routes, it con- 
cludes and estops for all time to come its opportunity, nay, its duty,, 
to protect, oversee and supervise the complex interests of the 
people inhabiting this greater city, as well as posterity. That the 
court should weigh the ultimate effect of the action prayed for 
can well be appreciated when we realize the powerful and unlim- 
ited opportunities the Rapid Transit Commission have for fore- 
closing the rights, privileges, needs, demands and necessities, co- 
ordinate, to say the least, in every phase and from every stand- 
point, of all the various governmental agencies and requirements, 
of this municipality. It is well known that at this time a per- 
centage of the children of this city are denied proper schooling 
by reason of the limited facilities. What may be said of the lim- 
itations that may be entailed upon future generations if by the 
supposed necessities of rapid transit the credit of the city should 
be so impaired as to make it impossible for proper provision to 
be made for schools, and the other varied municipal needs, such 
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as proper policing, fire service, paving, etc. ? Again, by the adop- 
tion of the proposed plan, and the practical monopolizing of all the 
city's streets, wedded to a single scheme or idea of transit con- 
struction or management, the people are practically forever con- 
cluded from asserting and exercising a right which has much of 
reason and argument in its support, to wit, to own and operate 
their own municipal subways. It may be that in a year or a few 
years the vast majority of the people of this greater city, in their 
enlightened judgment, will demand the construction and operation 
of their own transportation facilities." 

"If the Court approves the applications now pending, the terri- 
tory may be so despoiled as to absolutely destroy all possibility for 
future construction that would in any way become approximately 
competitive to the interests now in command of the city's ^transit 
facilities. The present plans distinctly disclaim any purpose or 
desire to definitely fix any one of the proposed routes as final, but 
seek to commit this Court and to estop it for all time from inter- 
ference, no matter what the intervening interests may be, so that 
there may be no opportunity for this Court to protect the people in 
the evolution of their municipal development." "If it be argued 
that the Rapid Transit Commission will not undertake to con- 
struct all of the proposed routes simultaneously, then it may safely 
be said that this Court should not release its power to guide and 
direct the subway construction so that the City may have the ben- 
efit of competitive lines." 

To these might be added another suggestion which is important 
to property owners, who, if any of the routes were to be imme- 
diately built, would, as an offset against the consequential dam- 
ages that would result during the period of construction, finally 
have the benefit of the road when constructed. But to have their 
property affected by the approval of a route which might never 
be built, acting as it would as a notice to all that the street was 
appropriated for railroad purposes, would impede the develop- 
ment and improvement of property along its line, which would be 
an injury with no resulting good. It is frankly conceded by coun- 
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sel for the Rapid Transit Commissioners that there is no purpose 
immediately to build all the proposed routes, but that it is neces- 
sary that they should all be approved, to the end that the City 
may be enabled to undertake such as it can find means to build. 
This necessarily involves the further concession that the Rapid 
Transit Commissioners have not finally determined upon the routes 
to be selected, but they wish the whole subject to be in such shape 
that as the opportunity presents itself they may take advantage of 
it. This would appropriate all the streets involved in the pro- 
posed routes for an indefinite period; and in view of the ever 
changing conditions in transit facilities and the probable further 
progress and development of engineering skill and ingenuity, it 
is not an improbability to assume the likelihood that a city which 
has seen in a few years a change from horse cars to cable and 
then to electric motive power, and to which has been added ele- 
vated railroads, and, lastly, subway transportation, may have in 
store a system of transit which may be as great an advance as ele- 
vated roads and subways are over surface horse railways. This 
is but expressing the view that if we are now to appropriate all 
our streets irrevocably under the present plans it is possible that 
when the City has the financial ability to construct in accordance 
with those plans they may then be antiquated and no longer de- 
sirable. While the chance, or even the prospect, of future im- 
proved methods would not, standing alone, be a reason for with- 
holding approval of routes actually determined to be constructed 
immediately, it is entitled to consideration before approving of 
plans irrevocably to be adhered to for routes which, owing to the 
financial resources of the City, cannot all be initiated or carried out 
for many years to come. 

We have not overlooked the fact that the City's limit of debt 
incurring capacity is constantly changing. Nor are we unmindful 
that, unless the growth of the City is to be seriously retarded, new 
rapid transit facilities must be furnished in the near future. But 
while it is evident that these facilities must be furnished by the 
construction of subways and tunnels, the City has other demands 
upon its treasury of a very pressing nature, including the con- 
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struction of new schoolhouses and docks, and the opening of new 
parks, bridges, etc., which will necessarily prevent the exhaustion 
of its entire borrowing capacity in rapid transit construction. 
Probably no prudent City administration would deem it wise, in 
the present condition of its financial affairs, to commit it in the 
near future to an expenditure for rapid transit exceeding $50,- 
000,000. It, therefore, follows that if construction is to be begun 
upon all of the routes which have been approved by the local 
authorities, about eight-ninths of the cost must be provided by 
private capital. 

Much difference of opinion exists about the effect of the recent 
amendment to the Rapid Transit Act upon the probability of enlist- 
ing private capital in new rapid transit construction, but it is 
plain that the Rapid Transit Commission cannot offer as attractive 
terms to bidders under the new law as it was able to offer under 
the old law. A lease for twenty years, with a possible renewal for 
twenty more upon terms to be fixed at the expiration of the first 
period, must be far less attractive to bidders than a lease for fifty 
years, with a renewal of twenty-five years upon terms made in 
advance, making the term offered to bidders practically a seventy- 
five-year term. Whether private capital can be obtained to any 
considerable extent under the present law is a question which time 
only can solve. But it is plainly the duty of the Court, under the 
circumstances, to consider the possibility that an attempt to do 
so will result in failure. Therefore, it becomes the duty of the 
Court to consider, in the interest of the abutting property owners 
who are represented in this proceeding, as well as in the general 
interest of the City, whether all the routes presented to the Court 
for approval should be approved, irrespective of the possibility of 
commencing construction thereon in the near future. If it were 
possible for the Court to determine in advance which routes have 
the right of way, or, in other words, which routes are the most 
urgently needed and are most likely to attract private capital, the 
Court might approve of these routes and reject the rest, without 
prejudice to another application under changed conditions. The 
difficulty is that there is nothing before us to show a greater need 
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for one route than another, or a greater probability of construction 
on one route than on another. During recent years the usefulness 
and value of vaults and other sub-surface ' structures in streets 
have greatly increased. In most cases, these privileges are held 
at the pleasure of the City authorities, and the abutting owners 
must be content to vacate where the City needs the space occupied 
by them for other and more important uses. But it is one thing 
to ask them to vacate to make way for a road which is building, 
and it is another thing to permit an important street to be pre- 
empted for a road which may not be built during the life of the 
present generation. 

Regard being had, therefore, to these different and conflicting 
interests, we think the right solution, so far as it rests with this 
Court, will be to approve all of the routes conditionally upon the 
Rapid Transit Commissioners deciding within two years which 
of them they have finally concluded to construct. This will en- 
able them, within the period named, in view of the then existing 
condition of the City's finances, to determine just what routes 
should be built; and after that time they should be required, if 
able to construct other routes, to renew their application to this 
Court. This will render null and void our approval of all routes 
not selected and contracted for within said two years. 

The suggestion made by a taxpayer in the Third avenue pro- 
ceeding, that the Court should not confirm the report of the Com- 
missioners unless the Board of Rapid Transit Commissioners file 
a stipulation to incorporate in the contract for the construction 
of the proposed subway a clause making the contractor and his 
sureties liable for all damages to the walls, foundations or other 
parts of adjacent buildings or structures, is answered by the fact 
that the insertion of such a condition at the present time would be 
premature, and is unnecessary for the protection of property own- 
ers. It will be noticed by reference to chapter 607 of the Laws 
of 1905, section 37, that the Rapid Transit Act is amended so that 
a public hearing is to be had as to the terms and conditions of the 
contract, at which citizens shall be entitled to appear and be 
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heard, and by other provisions in that section no contract can be 
made until the Board of Estimate and Apportionment shall have 
consented thereto. So that, even if the Rapid Transit Board 
should insert provisions for the protection of property owners 
which they may deem unsatisfactory, they will have a further op- 
portunity to be heard before the Board of Estimate and Appor- 
tionment. As the act, therefore, seemingly leaves this question 
as to the terms and conditions of the contract with the proper 
city authorities, the Court should not undertake, in advance of the 
time- when it becomes necessary to make the contract, to impose 
conditions which might or might not be embarrassing. 

There are other objections that have been presented and argu- 
ments urged against our approval of the reports ; but for the rea- 
sons stated, we think that the reports should be confirmed, sub- 
ject to the condition and limitation suggested. 

McLaughlin, Laughlin, Clarke and Houghton, JJ., con- 
curred. 

{Decided, July 12, 1906. Reported, 114 App. Div., 379.) 
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APPELLATE DIVISION OF THE SUPREME COURT. 



First Department. 

In the Matter 



°f > Referee's Report. 



The Board of Rapid Transit Raii,road 
Commissioners : Modification of 
Park Avenue Section. 



I, Alton P.. Parker, referee appointed herein by order of tliis 
Court, dated January 13, 1904, "to take testimony and report with 
such testimony to this Court his opinion as to the amount of the 
damages, if any, which at any time prior to the hearing before 
said'; referee have been respectively sustained by such owners of 
real property abutting on the easterly side of Park avenue be- 
tween Thirty-fourth street and Forty-first street, in the Borough 
of Manhattan, in the City of New York, as shall present their 
claims for such damages in the manner and within the time here- 
inafter prescribed by reason of the construction of the easterly 
tunnel section of said railway," do report: 

1. — That upon receiving the order of the Court ihaking such 
appointment, I ^ook and subscribed the oath as referee, which is 
hereto annexed. 

II. — I caused to be published a notice for the presentation 
of claims as by the order of reference I was directed to do, which 
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notice bears date September i8, 1905. A copy of such notice is 
hereto annexed. 

III. — Thereafter, and within the time prescribed by the notice, 
thirteen (13) different claims were presented, the aggregate of 
the amount demanded in such claims being $605,905. The fol- 
lowing is a summary of each of the several claims: 

1. Frederick W. Devoe, No. 59: 

For actual construction and expense for safety . . $36,540.83 

For architect's and engineer's fees 2,250.00 

For storage and incidentals 1,250.00 

For loss of rental or occupancy 15,000.00 

For legal expense 5,500.00 

$60,540.83 

2. Arabeua D. Huntington, No. 65 : 

For estimated cost of repairs $6,380.00 

For loss of rental or occupancy 20,111.01 

For fee damage 25,000.00 

For legal expense: 5,000.00 

$56,491.01 

3. Charles T. Barney, No. 67 : 

For actual construction and expense for safety. . $11,709.45 

For estimated cost of repairs 100,567.50 

For architect's and engineer's feet 4,350.12 

For loss of rental or occupancy . , . . , 50,000.00 

For fee damage 50,000.00 

For legal expense 23,129.79 

$239,756.86 

4. George H. Byrd, No. 69: 

For actual construction and expense for safety. . $1,297.79 ' 

For loss of rental or occupancy 5,000.00 

For fee damage 10,000.00 

For legal expense 9S3-00 

$17,250.79 
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5. Alfce T. Wheelock, No. 75: 

For actual construction and expense for safety . . $2,238.68 

For loss of rental or occupancy 10,000.00 

For fee damage 10,000.00 

For legal expense 500.00 

$22,738.68 

6. Alice T. Wheelock and Mary A. Kemeys, 

No. yy : 

For actual construction and expense for safety. . $1,111.50 

For fee damage * 10,000.00 

For legal expense 500.00 

$11,611.50 

7. Emily A. Lawrence, No 81 : 

Damages to building $2,250.23 

$2,250.23 

8. Anna M. Fraser, No. 87 : 

Damages to building $392-i3 

$392-13 

9. Maude A. B. Banks, No. 89 : 

Damages to building, furniture, carpets, bric-a- 
brac $2,824.73 

Board and lodging while house was unfit for oc- 
cupancy 683.00 

$3>S0773 

10. Mary P. Hogan, No. 93 : 

For all damages, including damages to build- 
ing, fee damage, cost of repairs and legal 
expense $3i.oo9-07 

$31,009.07 

11. Edwin Parsons and others, Executors, Nos. 

97 and 99 : 
Fee damage due to loss of lateral support and 
continued vibration $50,000.00 

$50,000.00 
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12. Benjamin Welles and others, Executors, No. 

loi : 

For damages to building by explosion $4,450.00 

For loss of rental or occupancy 36,216.65 

For fee damage 50,000.00 

$90,666.65 

13. M.-^NHATTAN EyE, Ear AND ThROAT HOSPI- 

TAL, No. 103 : 

For actual construction and expenses for safety $9,689.52 
For fee damage 10,000.00 

$19,689.52 

IV. — The first hearing took place at my office on the 14th of 
November, 1905, when the following appearances were entered : 

Edward M. Shepard, Esq., 

Attorney for Board of Rapid Transit 
Commissioners. 

Messrs. Harrison & Byrd, 

Attorneys for George H. Byrd, Esq. 

Messrs. Masten & Nichols, 

Attorneys for Charles T. Barney, Esq., 
and George G. Wheelock, Esq. 

Messrs. Reid, Esselstyn & Ketcham, 
Attorneys for Claimant Hogan. 

Messrs. Lord, Day & Lord, 
Attorneys for Manhattan 
Eye and Ear Hospital. 

Messrs. Spencer, Ordway & Wierum, 
Attorneys for Emily A. Lawrence, 

Maude A. Banks and Anna M. Frazer. 

John M. Bowers, Esq., 

Attorney for Benjamin Welles and 

J. M. Taylor as Executors and Trustees under 
the Last Will and Testament of Benjamin S. 
Welles, deceased; Benjamin Welles, individually, 
and Frances Welles, his wife; Jennie A. Girard, 
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J. W. Girard and Mary Girard, his wife ; Sumner 
Girard and Julia M. Girard. 

(Property represented here takes up half a 
block on the northeast corner of Fortieth 
street and Park avenue, and is known as No. 
10 1 Park avenue.) 

Messrs. Hornblower, Byrne, Miller & Potter, 
Attorneys for Charles A. Boston, as 

Executor and Trustee under the Last Will and 
Testament of Charles Boston; and for Sarah J. 
Parsons. 

(This property is known as 97-99 Park avenue.) 

Charles G. Bennett, Esq., 

Attorney for Arabella D. Huntington. 

G. Holmes Crawford, Esq., 

Attorney for F. W. Devoe. 

The scope of the order became at once the subject of dis- 
cussion, it being insisted upon by certain claimants that injuries 
which resulted to property on the east side from dynamite stored 
on the surface of the street but on the west side thereof was 
within the order. 

After listening to the arguments of counsel and examining the 
briefs submitted, I reported orally at the following hearing that 
in my judgment damages resulting from explosion under such cir- 
cumstances were not within the order. At the same time counsel 
were advised that a ruling would then be made, excluding such 
evidence, in order to permit counsel, if they regarded themselves 
as aggrieved by the construction placed upon the order, to apply 
to the Court for an amendment thereof or for further instruc- 
tions to the referee, the object being to save the parties and coun- 
sel the unnecessary expense and burden of attempting to prove 
claims which it seemed must inevitably be excluded. The result 
of the ruling was that the claims presenting that question were 
withdrawn. 
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v. — Six (6) claims, in all, were formally withdrawn, the 
claimants preferring to rely upon their actions at law, such claims 
being those of Emily A. Lawrence, owner No. 8r Park avenue; 
Anna M. Fraser, owner No. 87; Maud A. B. Banks, owner No. 
89 ; Mary P. Hogan, owner No. 93 ; Edwin Parsons and others, 
executors, owners Nos. 97 and 99, and Manhattan Eye, Ear and 
Throat Hospital, owner of No. 103. 

VI. — That of the seven claims remaining, four of them, name- 
ly, the Devoe, Huntington, Barney and Welles claims were amend- 
ed. As amended, they are as follows : 

Devoe, upon No. 59: 

For safety $3,820.83 

For actual construction (including architect's and 
engineer's fees and estimated cost of further neces- 
sary repairs) 33,109.80 

For loss of occupancy and cost of storage 10,875.00 

For legal expense 5,500.00 

Making in all $53,305-63 

Huntington, upon No. 65 : 

For estimated cost of repairs (including engineer's 

fee) $14,290.00 

For loss of occupancy 20,1 1 i.oi 

For legal expense 5,000.00 

For fee damage 25,000.00 

Making in all $64,401.01 

Welles, and others. Executors, upon No. loi : 

For estimated cost of repairs $4,450.00 

For loss of rentals 38,241.66 

For fee damage 50,000.00 

Making in all $92,691.66 
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Charles T. Barney, upon No. 67: 

Schedule A. 
(a) Shoring. 

Bill of Canavan Bros $8,234.66 

Interest, cost and disbursements in suit of Canavan 
vs. Barney 536-59 

(&) Foundations. 

Payments already made to Foundation Co 2,994.21 

Estimate of Foundation Co. for going to bed rock. . . 48,256.00 

(c) Exterior work above grade. 
Estimate of Tide Water Building Co. 

1. Rebuilding walls, &c 28,000.00 

2. Main entrance portico and stoop, columns, stone 

and iron railings, &c 14,520.00 

3. Increased cost of labor and materials 3,700.00 

(d) Plumbing and steam heating. 
Estimate of Wells & Newton Co. : 

1. Plumbing 2,800.00 

2. Steam heating 2,500.00 

3. Additional work for cutting out and incidental 

repairs 1,200.00 

(^) Interior Repairs and Decoration. 
Estimate of Stanford White 15,000.00 

(/) Miscellaneous. 

Anderson H. Tyson, services 2,643.76 

Watson G. Clark, borings 174-25 

Jennings & Welstead, carpentry I59-50 

Charles Sooysmith, services 200.00 

McKim, Mead & White, disbursements 103.02 

$131,021.99 
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{g) Architects' Commissions. 
Ten per cent, upon above bills as allowed $13,102.00 

(/») General. 

Depreciation of real estate 60,000.00 

Interference with health, comfort and peaceable en- 
joyment 50,000.00 

Legal expenses and disbursements 5,025.96 

Total $259,149.95 

VII. — I DO FURTHER REPORT that I have been attended from 
time to time by counsel who appeared for the several claimants. 
I have listened to the oral testimony, made examination of the 
exhibits, heard the arguments of counsel, and now, after having 
examined the briefs submitted by them, do report to the Court 
the testimony taken, together with my opinion as to the amount of 
damages which has been respectively sustained by such claimants 
prior to the hearing before me. 

Every one of these properties was in some measure injured by 
the change of location of the northbound tunnel. And as I con- 
strue the order of reference, aided by the opinion which preceded 
it, it is the purpose of the Court to save harmless these several 
owners who have suffered specially by reason of this unauthorized 
change of route, but that it does not intend to include such pos- 
sible damage as might result to the property by reason of the 
operation of a railroad therein — a conclusion which is helped by 
the fact that the Court in settling the order struck out from the 
phrase "by reason of the construction and operation of the east- 
erly tunnel section" the words "and operation," and by the further 
fact that the order expressly confines the damages to those sus- 
tained "at any time prior to the hearing before said referee." 

It should be said in this connection that while some evidence 
has been adduced tending to show that the property on the east 
side of the avenue between Thirty-fourth and Forty-first streets 
is of less value than at the time of the sinking of the soil of Park 
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avenue — due to the construction of the easterly tunnel section — 
the evidence upon that subject in its entirety persuades me that 
it is not so ; that the fact is that property on both sides of the 
avenue at this point has instead appreciated in value. I do not 
mean by that statement that at all times there could have been 
a ready sale for the property in question at its market value prior 
to the injury. There was no demand for it at all while the shor- 
ing was up and the outcome uncertain. But all that had passed 
away before this hearing, and the property which had been re- 
stored to its former condition, the expense of which is now to be 
borne by the city, was in demand and at a greater price than in 
March, 1902. 

The various heads under which the evidence of the claimants 
may be grouped that tends to measure their damages are : 

1. Cost op Assuring Safety. 

It is claimed on the one side, and conceded on the other, that 
any reasonable expense incurred for expert advice and the like 
to assure safety of the buildings by reason of the sinking of the soil 
of Park avenue should be allowed to the claimant. 

2. The Actual, Cost of Repairing Injury to Buildings. , 

It is conceded that the reasonable cost of actual repairs made 
necessary by the construction of the tunnel should be allowed to 
the several claimants as part of the damages. The counsel for the 
Rapid Transit Board does not, however, make that concession 
as to structures like stoops not resting on the claimants' land, but 
affixed to the street belonging to the city. That exception applies 
to but three of the claims and will be referred to later. 

3. Cost oif Proposed and Necessary Repairs of such Injuries. 

There are two claims in which the repairs have not yet been 
-made. It seems very clear that notwithstanding the fact that three 
years and a half have passed away since the buildings were in- 
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jured, the claimant is entitled to have awarded to him under this- 
order the reasonable cost of making the repairs. The evidence 
consisting of estimates as to the probable cost of making repairs, 
is not so satisfactory as where the repairs have actually been made 
and the claimant is able to make proof that the repairs were not 
only needed but that the cost was reasonable. It must be weighed, 
however, in the light of the facts and circumstances to which- 
reference is made in the briefs of counsel and a decision arrived 
at as to the amount required to make good to the claimants the 
damages actually sustained. 

4. Repairs of Structures in Streets. 

This sub-head is referred to in the exception under sub-head 2. 

One of the claimants, Mr. Barney, makes a substantial claim, 
for damage to his stoop, which was projected into the street. His 
claim for damages to that structure exceeds $14,000, and the evi- 
dence is conclusive that it would cost very near, if not all of, that 
sum to put it in the condition in which it was at the time of the 
sinking of the soil which resulted in injuring two very expensive 
pillars. 

The theory of the counsel for the Rapid Transit Board is that 
such structures were maintained under a mere revocable license 
given by the city, and that at any time the city could require for 
street purposes the use of the land thus occupied. Hence it should 
not be required to pay for the replacement of stoops placed on 
its own land through its consent. The damages which the parties 
sustained by having their stoops injured or destroyed should, it 
would seem in all good conscience, be made good to them as well 
as their other damages. And it is within the power of the Court 
to provide for their payment, though it were true — were the ques- 
tion presented in some other proceeding — there might be legal 
difficulty in the way, but there seems to be no serious legal diffi- 
culty. 
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The several steps which logically lead to the right of the re- 
covery of these claims seem well grounded. 

(a) "It is competent for the legislature to authorize a limited 
use of'sidewalks in front of buildings in cities and villages fbr 
stoops or cellar openings or under-ground vaults for the more 
convenient and beneficial enjoyment of the adjacent premises." 

Jorgenson v. Sqidres, 144 N. Y., p. 
284. 

The principle is asserted in later cases. 

Dougherty v. Horseheads, 159 N. Y., 
154- 

Robert v. Powell, 168 N. Y., 411. 

(6) It has been decided by this Court in Broadbelt v. Loew, 15 
App. Div., 343, subsequently affirmed without opinion, 162 N. Y., 
642, that 

"the fair inference from the statutes of the States and the 
decisions of the courts is that it is within the power of the 
Common Council to pass appropriate ordinances regulating 
. the subject of the fronts of buildings facing on public streets 
and to grant permission to owners of buildings to occupy a 
certain space for cprtain purposes beyond the building line, 
if these constructions do not in reality interfere with the free 
use of those parts of the public streets to be kept clear of 
obstructions as public highways." 

The Court considered many of the ordinances and statutes, 
which led it to express the conclusion quoted, and it is only neces- 
sary in this connection to make such reference to them as will 
show that the claimants in question are within its provisions. 

(c) Sections 8 and 9 of the Revised Ordinances of the City of 
New York for the year 1859 were reproduced as Sections 36 and 
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T,y of Chapter 6, Article 4, of the Ordinances in 1880. After the 
creation of Greater New York the ordinances were again revised, 
and those ordinances now appear as Sections 182 and 183, and 
without any material change. Section 8 prohibited the construc- 
tion of any platform, stoop or step in any street of a greater width 
than seven (7) feet, while Section 9 provided that nothing con- 
tained in the preceding sections of this chapter shall be deemed to 
prohibit the continuation of any approaches, doors, stoops, plat- 
forms or steps which were heretofore erected, unless the same 
shall be complained of to the Street Commissioner and he shall 
have directed their removal or alteration within a reasonable time. 
Apparently, the purpose of this provision was to permit the owner 
to enjoy the use of stoops, platforms or steps extending into the 
street for even a greater distance than the previous section per- 
mitted until such time as the Street Commissioner should con- 
clude that the public interests required its alteration or removal. 

{d) The stoops of the claimants in this case do not project 
into the street seven feet beyond the building line and are there- 
fore within the limitation prescribed by the ordinance. 

{e) Specific authorization for their construction is not required 
under the ordinances to which reference has been made, but if 
required then it must be held that the authority to construct was 
originally granted by the city. These stoops were constructed 
many years ago — in the Barney case probably forty years ago. In 
such a case, and especially where the construction is within the 
limits prescribed by ordinance for such construction, the pre- 
sumption of law is that the municipal authorities authorized the 
construction. It was so held in Jennings v. Van Schaick, 108 
N. Y., 530. At page 533 the Court said : 

"We have assumed that from long use and acquiescence 
(18 years) the consent of the municipal authorities to the 
construction of the coal-vault and its aperture should be in- 
ferred, and so the structure was not, in and of itself, a nui- 
sance." 
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It is clear, therefore, that it was within the power of the Legis- 
lature to authorize the municipality to consent to this construction 
and that the municipal authorities did so with the understanding 
that it was to become a permanent part of the house. 

The City cannot revoke that license without reasonable notice, 
for such is the language of the ordinance. That notice was never 
given, and until given the owner possessed the right of enjoyment 
and the City could not wantonly or by an act of trespass destroy 
this property while the license continued unrevoked. I, there- 
fore, recommend that the claimants be compensated for the dam- 
ages to their stoops as well as for the injuries to the other por- 
tions of their houses. 

5. Loss oif Rental or Either Totai, or Diminished Occu- 
pancy Vai,ue. 

It was determined by the Court in this case that the Rapid Tran- 
sit Board created a nuisance by which these claimants suffered. 
The opinion expresses it to be the view of the Court that the 
owners should be compensated for all the damages that had been 
caused by such illegal and unauthorized construction. These 
claimants, so far as their demands for rental value and loss of 
occupancy are concerned, are divided into three classes: 

First — Where the premises which were to rent had failed to get 
tenants because of the nuisance. 

It is conceded that in such case the claimant may recover such 
damages as his proof will show he has lost. 

Second — Where in the judgment of the owner prudence re- 
quired him to move out of the house in which he was living. 

It is conceded that in that case there may be recovery for the 
loss of his occupancy. The measure of that loss adopted for the 
purposes of this proceeding was the rental value of the property 
at the tirne. 
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Third — Where, notwithstanding the nuisance and the great an- 
noyance, the owner continued to occupy the premises, but demands 
the damages sustained by reason of the diminished rental or oc- 
cupancy value. 

The rights of such claimants to recover anything because of di- 
minished occupancy values is challenged. No authority is cited 
in support of the challenge. On the other hand, this Court passed 
Uf>on the question in Rosenheimer v. Standard Gas Light Company, 
36 App. Div., I, ID. There the plaintiff sought to recover, among 
other things, the damages sustained by property occupied by her. 
The nuisance being established, the trial Court instructed the jury 
that the plaintiff was entitled to recover for the diminution in the 
rental value of her property, and this Court said : 

"The damages to property temporary in their nature and 
continuing while the nuisance lasts can only be measured 
by the diminution in rental value or the, difference bgtwed^n 
the rental value free from the effects of the nuisance and 
subject to it._ The same rule applies whether -the property 
is in, the possrcssion of a tenant or in the occupation of the 
■ owner." (Citing Francis v. Schoelkopf, 53 N.^ Y., 152; 
c Tallman v. M. M.. R- R- Co., 121 N. Y., iig; Lawrence v. 
M. n. R. Co., 126, N. Y., 483 ; Woolsey, v. N; .K. B.-R. R. Co.. 
134 N. Y., 328.) 

Some other judicial writers have, in actions brought,! by the 
owner and occupant to recover damages sustained by reason of 
temporary actis constituting a nuisance, employed the phrase "di- 
minished usable value" in lieu of "loss in rental value." "'"" 

>.-■ Bates V. Holbrook, 8g App. _©iv'., -548-555. 

■y\rhether they use one term or the other, the result is an award 
of damages to the owner and occupant, measured- in the, same way. 

Following ]these, authorities, I have made allowance to three of 
the claimants for the diminished usable value of their occupancy. 
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It is impossible to read the testimony in this matter without 
reaching the conclusion that the parties who continued to occupy 
their premises would have found the rental value very seriously 
reduced had they made an effort to rent their properties. Take 
the Byrd house for an illustration, No. 69 Park avenue. In the 
spring of 1901 blasting was heard, and it continued to increase 
in strength as the work approached the house from both direc- 
tions, and it continued during the winter of 190 1 and 1902. After 
a time the work came so near the house that the drilling could 
be heard, and it cdtitinued not only all day, but alf night. At 
times this noise was almost unbearable to the occupants of the 
premises, and as the blasting drew near to the house from each 
.direction the shock was severe and necessarily alarming to the 
inmates. Still they continued on in occupation. It was their 
home. After a time the house began to s.ettle^ Then it was 
necessary to shore up the front of the house. This was some 
time in January, 1903, and those unsightly timbers remained in 
that position until some time late in the fall of 1904, but unsightly 
as they were, they added to the comfort of the family because of 
the support they gave to the front of the wall. However, at the 
time of the shoring the family deserted the front part of the 
house, moving to the back part. They continued to occupy the 
back part for several months thereafter, and then only one front 
room was occupied for a much longer period. Thus it is seen that 
the claitnant, did not enjoy the full use of the building, and that 
he stayed in rather than enjoyed such part of it as -he did attempt 
to occupy. He did not have, therefore, the full usable, value of 
Tiis property, and he should be compensated for that portion of 
which he was deprived. The measurement of his compensation 
is not easy, but as close an approximation thereto as possible 
should be made. 

6. CLAIMS OF OWNERS FOR PERSONAL SUFFERING. 

No allowance, of course, is made to the wives and children and 
•servants of the owners for sufferings occasioned by blasting and 
ior the noises and shocks incident to the work. The claims with 
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which 1 am directed to deal by the order are the claims of abut- 
ting owners and for damage sustained to the property of which 
they are the owners. Where a family promptly moved out there 
was no great annoyance; and the rental value of the property 
compensates, approximately, the owner. Where he concluded to 
brave the situation with his family and subject them to the an- 
noyances incident to blasting, etc., his only compensation for the 
annoyance to which his family was subjected comes in the way 
of his recovery in this proceeding for such a proportion of the full 
usable value of his property as he lost by reason of the nuisance. 

7. Legai< Expenses. 

Evidence was tendered in behalf of some of the claimants with 
the object in view of showing the expense incurred in certain liti- 
gations, having for their purpose in part a judgment enjoining 
the Rapid Transit Board from building the northbound tunnel in 
the way it was finally constructed. This evidence was not re- 
ceived because it seerned to me very clear that moneys expended 
in fruitless litigation could not possibly have been intended to be^ 
within the four corners of the order furnishing the limit of au- 
thority in this matter. Counsel for the several claimants did 
submit, in pursuance of a ruling, their several claims for the value 
of their services in this proceeding. I advised counsel in making 
the ruling' that it did not seem to me that compensation to claim- 
ants for their disbursements including the services of counsel in 
the conduct of this proceeding was within the order, but that their 
statements would be received, as it might happen that the Court 
would conclude that an allowance ought to be made to reasonably 
cover the services of counsel and disbursements, and thus might 
be saved a further inquiry. I report to the Court that it seems 
to me entirely feasible for it to treat this proceeding — so far as it 
relates to each claiiMant — as an independent special proceeding. 
And as there is a recovery by each, the Court could direct that 
each successful . claimant should, have his taxable costs and dis- 
bursements and an extra allowance based upon the amount of his 
recovery in this proceedipg, and I recommend that that be done. 
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I. Fredeeick W. Devoe Claim, No. 59 Park avenue: 

Counsel for the Rapid Transit Board objects to an allowance 
of the item of $650, the actual cost of repairing the stoop, on the 
ground that the stoop was on the street, hence the City should not 
pay for any damage to it. For the reasons presented earlier in 
this report that objection is overruled and the item allowed. He 
also objects to the item of $1,250 paid for storing claimant's furni- 
ture and household goods during the time that he was unable to 
occupy his house. Instead of hiring another house, he went to a 
hotel to live and was obliged to store his household goods. The 
expense was made necessary by the injury to his house and his 
forced removal therefrom. 

The argument is made that his claim for rent of the house is 
being allowed, and that he should not in addition have the ex- 
pense of storage; but the answer is that the removal and storage 
of the furniture was made necessary by the repairs that had to be 
made to the house, and the rental which Mr. Devoe is allowed is 
concededly but a fair rental for the house unfurnished. Coun- 
sel's objection to recovery for fee damage is sustained, as is also 
his objection to an allowance of claimant for $5,500 for his legal 
expenses in the conduct of this proceeding; the latter item is dis- 
allowed on the ground that I do not regard it within the scope 
of the order. 

I report that the claimant should be allowed the rental value of 
his house from March 21, 1902, to July 7, 1904, at $4,200 per 

year $9,625.00 

and, further, that he has either expended or will 
be obliged to expend in the completion of the repairs 
and for the purposes herein the following sums : 

I. Cost of shoring and needling the building un- 
der orders from the Building Department after 
survey and order of the Supreme Court as re- 
quired by law $3,212.30 

Interest on said amount from October 30, 1902, the 

date of payment, to October 21, 1905 578.00 
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2. Survey fee to architect duly appointed to act 

on survey of 59 Park avenue according to law 25.25 

Interest on above amount from May 9, 1902, to 

October 21, 1905 5.28 

3. Damage to the front wall of building 5,500.00 

4. Damage to front stoop, gate, cellar and base- 
ment window guards and anchors for front. . . 200.00 

5. Damage to heating apparatus 770.00 

6. Damage to plumbing work and gas pipes in 

house 880.00 

7. Damage to plaster 1,925.00 

8. Damage to electric installation 162.80 

9. Damage to gas fixtures 22.00 

10. Damage to window frames, sashes, inside 

wooden trim, shutters and blinds 2,000.00 

11. Damage to floors in house 500.00 

12. Damage to front and vestibule doors 400.00 

13. Damage to roof, cornices, etc 500.00 

14. Damage to sidewalk ; the stones of which were 

heavy blue stone slabs, which were broken in 

pieces, so as to be useless 500.00 

15. Damage to the foundation of the front and side 

walls and the front portion of the lot, which 
made it necessary to construct a new founda- 
tion starting from a level more than 50 feet 
below the surface and meanwhile to shore up 
and needle the rest of the building at a cost of 17,500.00 

16. Services of A. L. Webster, Civil Engineer. . . . 500.00 

17. Cost of storing furniture, silverware and other 

valuable articles 1,250.00 

18. Services of architect 1,750.00 

Making in all $47,805.63 

which sum should be awarded to him. 
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^. Arabella D. Huntington, Claim upon No. 65 : 

Mrs. Huntington has made no repairs whatever, but has left 
-her premises in the condition in which they were after the land 
-shp, without tenants, or without effort to put them in condition 
for tenants. The property was, however, damaged to some ex- 
tent, the front porch being very seriously injured so as to require 
a substantial sum to put it in condition. Mrs. Huntington has 
produced witnesses who have given estimates as to the cost of re- 
pairs and of restoring the building to its former condition. The 
Rapid Transit Board has also produced witnesses who have given 
■estimates of the cost. I report that the cost of restoring the 
iuilding, including the porch, will be the sum of . . . . $10,774.00 

to which should be added 100.00 

already paid for an investigation at the time of the 

slip, and 400.00 

in addition for architects' fees, expense of superin- 
tendence, in all, $500. I also find that there should 
be allowed to Mrs. Huntington for injury to rental 
^alue 5.835-00 

Making in all $17,109.00 

At the time of the land slip Mrs. Ann Crawford was the tenant 
■of Mrs. Huntington at an annual rental of $7,000, and she had 
paid that rent in advance to April ist, 1902. Before that date, 
and on March 21st, she and her boarders were ordered out of the 
premises on the ground that the earth slip had rendered them 
•dangerous. She did not surrender her lease, however, and subse- 
quently went back to the possession of the premises, but she was 
not able to make a success of it, and thereafter, and on September 
10, 1903, she was dispossessed. Until after this latter date, there- 
fore, Mrs. Huntington, the owner, is not entitled to an award for 
■damage to rental value. But while she is not entitled to recover 
for the damages she indirectly sustained while the lease was in 
force, she should be allowed for the diminution in rental value 
irom the time she came into possession on down to March 21, 
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1904, when the blockade of the street was raised, and also on down 
to July, 1904. It took Mr. Devoe until July of that year to make 
the repairs to his premises, and it seems to have been regarded 
as a reasonable time on all sides. The damage to Mrs. Hunting- 
ton's rental value for that period I find to be $5,835. Mrs. Hunt- 
ington makes claim for injury to rental value, after July, 1904, 
but I do not see how it can be allowed in view of the fact that 
the house was not tenantable, as appears by the testimony of claim- 
ant's witnesses, and it could easily have been made tenantable 
within the period for which allowance has been made to her at 
the full rental value of the property prior to the land slip. The 
Rapid Transit Board and the City must pay for the cost of put- 
ting the house in repair, and for the loss in rental value for the 
reasonable period required to make the repairs-. I have recom- 
mended an allowance for rental damage, ten months, at the full 
rental of $7,000 per year, a period which seems to have been quite 
long enough for the making of the comparatively small amount 
of repairs that were required to make good the injury done to the 
house by the land slip. Had the house been thus put in repair, the 
rental value would, after July, 1904, have been as great as before, 
but it was not then, nor since, repaired, and until it is the house 
will remain tenantless. 

3. Chari:,es T. Barney Claim, Lot No. 67 : 

It is claimed at the outset by counsel for the Rapid Transit 
Board that the damages sustained by Mr. Barney may not be made 
good to him because of the fact that he was a director of the 
Rapid Transit Subway Construction Company, which made the 
construction complained of. The theory of the learned counsel 
for the Rapid Transit Board is that it is the duty of directors to 
direct ; that Mr. Barney must be presumed to have done his duty, 
and hence that he contributed toward that direction which re- 
sulted in the creation of the nuisance of which he complains. A 
very interesting question would be presented, it seems to me, were 
it established as a fact that Mr. Barney by his vote and action 
contributed directly toward such a construction as was made; 
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But it is not established as a fact, and I am quite confident that 
there is no authority in the courts to indulge in the presumptions 
required to treat it as a fact. Boards of Directors do not always 
act as one man ; they are frequently divided, and with the knowl- 
edge of that general fact the Court should hesitate before indulg- 
ing in a presumption to the contrary, that would visit a director 
with such serious loss. It is, however, established in this case by 
Mr. Barney's testimony that he did not know of this change of 
route on Park avenue; indeed, he testifies in effect that prior to 
beginning some very expensive work on his house in the spring of 
1901, he endeavored to ascertain the exact route of the tunnel and 
its probable effect upon his house. With that purpose in mind he 
wrote John B. McDonald a letter and received from him a reply 
enclosing a diagram showing the proposed route in front of Mr. 
Barney's house. It showed the tunnel to be thirty (30) feet 
distant from the building line. Thereafter, he proceeded to 
decorate and otherwise improve his house, and was not made 
aware until after the cave-in on the block below in March, 1902, 
that the plans originally shown him had not been adhered to. 
Mr. Barney's house was at the time of the land slip very artis- 
tically decorated, the improvements begun nearly a year before 
having been finished but a comparatively short time. The effect 
of the land slip was to seriously threaten the house. Measures 
promptly and vigorously undertaken, however, resulted in saving 
the building, although there were serious cracks in its walls. Mr. 
Barney expended in shoring up the building and in placing steel 

beams under the foundation walls the sum of $11,765.46 

and it is conceded here that this sum of money should 
be made good to him. He has not repaired the build- 
ing. With the exception of the moneys expended in 
shoring up and securing the foundations no money 
whatever has been laid out. But he produced on the 
hearing experts in the various kinds of construction, 
who presented estimates of the cost of restoration of 
the building to its former condition. These estimates 
of future cost added to the sums already referred to 
as having been expended would make the total cost 
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of restoration something over $144,000. Mr. Stan- 
ford White, a witness called by Mr. Barney, testified 
that the buildingf as it stood could be rebuilt for 
$140,000, less the decoration. These figures invite 
attention to the differing points of view of counsel. 
On the one side, the position practically is, — we are 
entitled to have a new house if only for the purpose 
of getting rid of cracks without patching. On the 
other side it is that all the Rapid Transit Board and 
the City need do is to furnish money enough to patch 
up the cracks and take out the brick on each side of 
the broken wall and relay it so as to make the bond 
perfect, and then coyer the patched work on the inside 
walls with decoration looking as near like the other 
as possible. . Between these two extremes the line 
of compensation should be drawn. It would seem 
to be absurd to build an entirely new side wall in a 
house forty years^old for the purpose of getting rid 
of a crack which could be rendered safe 1>y the re- 
laying of bricks one or two feet in width along its en- 
tire length. The estimated cosf of getting ri^ of the 
danger of a crack by that method should not, how- 
ever, be the sole award, for full ahcl complete justice 
is not meted out to the party whose wall is restored 
by the method I have suggested. Such a wall is iiot 
as attractive as before the injury. While as safe as 
before it does not look so well, and that constitutes an 
item of importance in a valuable house such as Mr. '^, 
Barney's. Therefore, there should be awarded to 
him not merely the cost of patching up the wall, but 
something in compensation for that defect which is 
apparent even after repairs, and therefore takes away 
from value. The aim should be to make good his loss 
as near as may be. 

The first estimate that I shall consider is that of 
the Foundation Company for going to bed rock ,as 
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a foundation for the house, the estimate of cost being 
$48,256. I have recommended that there be allowed 
Mr. Devoe the cost of going to bed rock for a founda- 
tion. It was the judgment of experts in foundation 
work at the time he did it that it would be necessary to 
go to bed rock for the foundation, and it was done 
and paid for by him. Hence it seemed proper that 
he should be reimbursed for an expenditure incurred 
by him at a time when he had no reasonable assur- 
ance of reimbursement. But Mr. Barney did not 
proceed to construct his foundation down to bed rock 
as did Mr. Devoe, but has waited, and, according to 
the testimony of the experts produced by the Rapid 
Transit Board, time has shown that it is unnecessary 
to go to bed rock in order to get an adequate support 
for the building. This testimony is now based on 
the fact that the earth has been demonstrated to be 
sufficiently strong to uphold the building, and I am 
fully persuaded that that is so. Indeed, I do not 
understand it to be contradicted at all by Mr. Sooy- 
smith, who is the foundation expert, produced on 
behalf of Mr. Barney. He testified that at the time of 
the land slip he advised going down to bed rock for 
the foundation wall, and his expression of opinion 
was limited to the time of the investigation which 
he made for the purpose of giving advice. This 
question was put to him by Mr. Barney's counsel, 
"whether in your opinion this house could be prop- 
erly rebuilt without putting the foundation down to 
an extent necessary to reach the solid rock," and his 
reply was : "I would hardly wish io. give testimony 
on the bases other than those known at the time I 
made my examination and report, and at that time I 
considered it was advisable to go to the depth pro- 
posed." The Rapid Transit Board produced respon- 
sible engineers, who described how the foundation 
wall could be made perfectly safe and strong by the 
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construction of masonry of the kind described, and 
gave it as their estimate that the work could be done 

for $9,670.00 

and Mr. Starrett offered to take the contract for the 
work and assume all the responsibility. There is no 
evidence disputing- the cost of construction according 
to the method recommended by the latter, and I re- 
port that such sum should be awarded for the pur- 
pose of completing the foundation. 

The Tidewater Building Company estimated that it 
would cost $28,000 to take down and rebuild the 
northerly and westerly exterior walls up to the third 
story. It is not pretended that it is necessary to 
rebuild the walls for safety. The Rapid Transit 
Board produced competent people who said it would 
cost $2,080 for repairing the cracks in the walls to get 
rid of which is the main purpose of this $28,000. I. 
have concluded that midway between these two ex- 
tremes will be found the figure that will properly re- 
pair the wall and compensate the owner, and I report 

in favor of an award of 15,000.00 

for that purpose. 

The same company estimated that the cost of re- 
pairing the entrance portico and stoop would be ... . 14,520.00 
I report in favor of an allowance of that sum. The 
objection that the City should not pay for damages 
to a stoop I have considered in an earlier part of 
this report. 

They should be allowed for the repair of the plumb- 
ing and steam heating, and repairs incidental thereto. $5,000.00 

Stanford White estimated that the cost of re-deco- 
ration incidental to the repairs that would have to be 

made would be the sum of 15,000.00 

and I find that such a sum should be awarded for 
that purpose. 
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There should also be awarded to Mr. Barney for 
moneys paid or to be paid to Anderson H. Tyson, 

for services 2,643.76 

to Watson G. Clark, for borings i59-5o 

to Jennings & Welstead, for carpentry I74-2S 

to Charles Sooysmith, for services 200.00 

to McKim, Mead & White, for disbursements 103.02 



$74,235.99 



and there should be added ten per cent (10%) for ar- 
chitects' commissions upon the foregoing allowances, 
amounting to 7,423.59 



making in all for repairs $81,659.58 

The effect of the land slip on the usable value of 
Mr. Barney's property was to very substantially 
diminish it. The effect was more serious during the 
months that the blasting and drilling were continu- 
ing, and while there was a feeling of doubt and un- 
certainty as to the effect that it was to have upon the 
building. Even after that its usable value was dimin- 
ished because of the patent and irritating defects in 
the side walls and decorated ceilings of this house 
upon which a very large amount of money had been 
expended in the year 1901. As the repairs have not 
yet been made, the usable value is. still diminished, 
but I think that Mr. Barney should not be awarded 
compensation for it subsequent to the expiration of 
a reasonable period within which he could have made 
the repairs. Mr. Devoe overhauled his building, 
reconstructed the front, went down to bed rock for 
his foundation walls, and completed the entire work 
in July, 1904. It appears, therefore, in this case that 
the time used by him in making repairs furnished a 
reasonable period within which to do the work. Be- 
yond that period Mr. Barney should not be allowed 



148 Referee's Report, Park Ave. Deviation Proceeding. 

compensation for diminished usable value. Between 
the dates I have named covering the period of two 
years and four months, 1 find that the usable value of 
his premises was diminished at the rate of $5,000' 
per year, and that he should be awarded 1 1,66600- 

making a total award to Mr. Barney of $93,325-58- 

4. George H. Byrd, 69 Park avenue: 

Mr. Byrd paid out in restoring walls, foundations, 
ceilings, etc., and in other expenses $1,500,791 

It is conceded by counsel that that amount is rea- 
sonable and should be allowed. I find that there 
should be allowed to Mr. Byrd for diminished rental 
value by reason of the nuisance, the sum of 5,000.00- 

making in all $6,500.79 

5. Alice T. Wheei,ock, •]•] Park avenue: 

Mrs. Wheelock is allowed her claims amount- 
ing to ^ $611.50. 

She makes no other claim except for legal expenses 
and for fee damage. : 

6. Wheelock and Kemeys, 75 Park avenue : - 

The claimants have paid out for repairs- to their 
premises caused by the land. slip the sum of ...:... . $1,823.68^ 

The claimants were in the occupation of their prem- 
ises during the period which is the subject of this gen- 
eral controversy, and were subjected to a very con- 
siderable degree of annoyance on account of the 
nuisance, and I find that the diminished usable value 
of these premises for that period was the sum of ... . 5,000.00" 

the total award recommended being, therefore $6,823.68 



Referee's Report Park Ave. Deviation Proceeding. 149 

7. Weixes and Others, Executors, No. ioi Park avenue : 

The claim in this case is for depreciation in rental value caused 
not, as in the cases we have considered, by the land slip, but by 
the construction and use in front of claimants' premises, some 
twenty odd feet north of the nortlierly line of Fortieth street and 
in the roadway, of an office shed and other buildings. Immedi- 
ately to the north of this office another shed some fifty feet in 
length was erected, separated by partitions from south to north. 
The southerly compartment was used as a carpenter shop, the 
northerly one for storing lanterns, tools and different kinds of 
materials ; the next for sharpening tools and fixing materials and 
tools used in the construction of the tunnel. The noise of the 
anvils, which were in use from seven in the morning till five in 
the afternoon, was such that the windows in the claimants' apart- 
ment house had to be kept constantly closed. Soft coal was used 
in the machine shop, and black smoke and cinders poured from 
the smokestack. The northerly apartment was used as a sand 
shed and afterwards for the storage of cement, concrete, however, 
being mixed in the open street. These sheds were so placed as 
to leave only eight feet seven inches of free roadway in front of 
the claimants' premises. This made the approach of carriages to 
the entrance of the apartment house impracticable. In March, 
1901, the contractor sunk the shaft used for the construction of 
the northerly half of the easterly tunnel section ten feet north of 
■ the sheds already described and five feet from the easterly curb 
line of Park avenue. Over this shaft the contractor erected scaf- 
folding about nine feet above the level of the street. A derrick 
was placed just north of the shaft and a hoisting engine to con- 
trol the derrick on the scaflfolding. This hoisting engine was 
used night and day and added considerably to the noise and dis- 
comfort caused by the contractor's operations. The necessary 
result of all this was to make the apartment house undesirable. 
TJie evidence shows that the obstructions placed immediately in 
front of the claimants' premises, that is, in the easterly roadway 
of Park avenue, between Fortieth and Forty-first streets, were 
placed there on account of the construction of the easterly tunnel 
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section. The shaft sunk in the easterly roadway was used only 
for the construction of the easterly tunnel section. The derrick 
on the easterly roadway was used solely in connection with this 
shaft. The hoisting engine placed upon the scafifold was used 
solely for the operation of this derrick. The flags and paving 
stones lying on the easterly roadway had been removed to allow 
the sinking of the easterly shaft. The ofiSce and sheds were used 
in connection with both tunnel sections, but the construction and 
operation which so 'seriously injured the claimants were used in 
connection with and incident to the construction of the easterly 
tunnel section alone, and it was necessary, as it appears that they 
should have been located where they were in view of the location 
of the easterly tunnel section, but it was not necessary for the 
office and sheds which were also used in connection with the 
westerly tunnel to be located in that place, for they could have 
been located elsewhere with equal convenience in the prosecution 
of the construction of the westerly tunnel section. Therefore, it 
is urged by counsel, and it seems to me justifiably so, that this 
shaft and hoisting engine and derrick and other apparatus that ob- 
structed the highway and became very offensive to the tenants 
were due to the fact of the change of location at this point of the 
easterly tunnel section, and hence that that which was done under 
the directions of the Rapid Transit Board at this point on the 
surface of the ground constituted a nuisance just as much as the 
actual construction of the tunnel under the surface. If this posi- 
tion be well taken, and I am of the opinion that it is, the claimants 
are within the protection of the order and entitled to recover their 
damages. 

I find that the rents actually lost by the claimants during the 
construction of the easterly tunnel section and by reason of it was 
the sum of $20,490. The usual rental value of the apartments 
affected was the sum of $22,766.66, but from evidence adduced 
on the hearing I am convinced that there should be a deduction 
of ten per cent. (10%) as an allowance for those necessary periods 
in apartment houses when for a time upon the moving out of one 
set of tenants a vacancy for a time ensues. Every one of the 
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apartments are now rented, but tenants were not obtained for all 
of them immediately after the work upon the easterly tunnel sec- 
tion was at an end. It would seem to be natural that when a 
house has once been deserted for any reason by any considerable 
number of tenants that it would not promptly fill up again, and 
that has been the experience of the owners of these premises. 

Between the time when the easterly tunnel section was com- 
pleted and the time when the apartment house was once more all 
rented there was a loss in the usual rentals charged to tenants of 
$15,475. A part of this should be borne by the Rapid Transit 
Board, and the City, as I think it is the indirect result of the nuis- 
ance which came near making the apartment house tenantless. 
After deducting ten per cent. (10%) for the reason given above, 
I conclude that it would be but just that the City should pay one- 
half of the loss in rents for the period referred to, amounting to 
$6,964, making the total amoimt that I recommend to be awarded 
to the claimants in the eveiit that the Court agrees with the con- 
clusion that I have reached that the damages sustained by these 
claimants are within the scope of the order, $27,454. 

All of which is respectfully submitted. 

Alton B. Parker, 

Referee. 

Dated, October 31, 1906. 
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SUPREME COURT. 

SPECIAL TERM. 



The City of New York, 



Interborough Rapid Transit Company. 



Mr. George L. Rives and Mr. Albert B. Boaroman, for the 
plaintiff. 

Mr. DeLancey Nicoi,!, and Mr. Pratt A. Brown for the de- 
fendant. 

McCaix, J. — This action was instituted by the Board of Rapid 
Transit Railroad Commissioners in the name of The City of New 
York, for the purpose of restraining and preventing the main- 
tenance of weighing and vending machines in the stations of the 
railroad owned by the plaintiff and operated by defendant within 
the City of New York, which railroad is popularly called the "sub- 
way." 

The Board of Rapid Transit Commissioners is a body duly or- 
ganized and acting pursuant to the powers conferred upon it by 
chapter 4 of the Laws of 1891, and the acts amendatory thereof, 
commonly known as the "Rapid Transit Act." That act was 
passed by the Legislature of this State to comply with the demand 
of the People of the City of New York for speedy, safe and relia- 
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ble transportation, and it authorized the said board to lay out 
routes for railroads and procure them to be built and operated, 
if not by private enterprise, then the City itself was empowered 
to build the railroads and lease them for a term of from thirty-five 
to fifty years upon payment of a rental not less than the interest 
upon the cost of construction and one per cent, additional. The 
railroads, if constructed by the City, were to remain its absolute 
property and to be deemed a part of its system of public streets 
and highways, to be used and enjoyed by the public upon the pay- 
ment of such fares and tolls and subject to such reasonable rules 
and regulations as might be provided and imposed by the said 
Rapid Transit Board {Sun Pitb. Ass'n v. Mayor, etc., 152 N. Y., 

257)- 

Pursuant to the Rapid Transit Act a contract was entered into 
about the 21st day of February, 1900, with John B. McDonald for 
the construction of an underground railroad according to the 
plans and specifications submitted by the said Board of Rapid 
Transit Railroad Commissioners, which railroad is now in opera- 
tion, although the road as now operated was not all included in 
the contract hereinabove referred to. The contract provided that 
Mr. McDonald should equip the railroad and lease same from the 
City on the terms referred to above and operate it carefully and 
skillfully according to the highest known standards of railroad 
operation. On July 10, 1902, Mr. McDonald assigned his con- 
tract, so far as it related to the equipment, lease and operation of 
the subway, to the defendant company, which has operated the 
road since its completion about November i, 1904. 

The road as operated maintains stations in which it has per- 
mitted to be placed automatic weighing machines by which pas- 
sengers may ascertain their weight by standing upon a small plat- 
form and dropping a coin into a slot in the machine ; and also cer- 
tam vending machines whereby passengers may obtain chewing 
gum and candy by inserting a coin in the machine and pressing r 
lever. The question before this Court is whether the City, through 
its Rapid Transit Board, gave to the defendant the right to main- 
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tain these machines in the stations of the subway by the lease of 
the railroad and its appurtenances. This right is shown upon the 
trial to be worth $50,000 a year to the defendant, and it is strongly 
urged by the defendant's counsel that such machines are incidental 
to the operation of all railways, and that the lease of the subway 
to the defendant, being silent upon that subject, carries with it the 
rights incidental to the enjoyment of the leased property and all 
rights which plaintiff itself could enjoy had it operated the rail- 
road instead of leasing it to defendant. Plaintiff's counsel, on the 
other hand, has argued with equal persistency that the instrument 
under which defendant operates the subway is a grant or franchise 
which must be most strictly construed against the grantee (citing 
Ogden V. Jennings, 62 N. Y., 526), and that the instrument being 
silent on the question of the right to maintain these machines, no 
such right can be implied. 

An application for an injunction pendente lite was made to my 
learned colleague, Mr. Justice Bischopp (Interborough R. T. Co. 
V. City of N. Y., 47 Misc. 221), wherein he said: "The statute 
which empowered the Board to make the contract for the con- 
struction and lease of the road is very broad in its scope, and may 
well be read as authorizing the lease of the property in such a 
manner as to afford the lessee every benefit which custom attaches 
to the operation of a railway, and the contract thus recognizes the 
right of the lessee to maintain advertising signs upon the stations 
since the manner in which the advertising matter shall be dis- 
played is regulated by the contract. * * * Upon the question 
of custom in the maintenance of railroad property enough has been 
shown to support plaintiff's case prima facie, and custom must 
enter into the inquiry as an important factor in the determination 
of the extent of tliis lessee's incidental powers of dominion over 
the property which is the subject of the lease. It is made to ap- 
pear that advertising privileges and the maintenance of news- 
stands afford a very extensive revenue, which is customarily taken 
into account as a part of the legitimate earnings of railroads, and 
that the maintenance of newsstands, vending and weighing ma- 
chines and advertising signs is, as an incident to the operation of 
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railways, practically universal. If this be the fact, as disclosed 
upon a full hearing, then, presumably, the contract had reference 
to the custom, and the statute intended the existence of power in 
the Board to contract accordingly, since the maintenance of a rail- 
road according to the modern standards was to result from the 
enterprise undertaken." 

Upon the trial had it has been demonstrated that these various 
privileges are incidental to the operation of a road ; that they afford 
a great source of revenue, and their use and maintenance is prac- 
tically a universal custom. This Court cannot now, in the guise 
of an action to restrain the maintenance of these machines, reform 
that contract or make a new one for the parties. The lease gives 
the plaintiff no right to re-enter the demised premises except upon 
the violation of the terms of the lease by the defendant, and it is 
clear 'that if the defendant were restrained and prevented from 
maintaining these machines the plaintiff could not enter upon the 
subway, maintain the machines and receive the revenue therefrom, 
so that the result of preventing their maintenance would be to de- 
prive the defendant of a large revenue flowing from a perfectly 
legitimate source and based upon an almost universally established 
custom, without giving plaintiff any corresponding advantage. 
It is true that the defendant is bound to use the demised property 
as a railroad, but the instrument by which the defendant is in pos- 
session is none the less a lease. It is everywhere referred to as a 
lease. It partakes of all the qualities of a lease and plaintiff's 
position that it is a grant or franchise is untenable. "A lease for 
years is a contract between lessor and lessee for the possession and 
profits of lands and tenements on the one hand, and a recompense 
by rent or other consideration on the other." {McAdam cm Land- 
lord and Tenant, 127). "A grant is an absolute conveyance of 
property by the sovereign, and that conveyance is only defeasible 
by eminent domain upon proper compensation" (Langdon v- 
Mayor, etc., 93 N. Y., 129). "A franchise is a special privilege 
conferred by the government on individuals which does not belong 
to the citizens of a country generally by a common right." (Bank 
of Augusta v. Barle, 13 Peters, 519). "A special franchise is the 
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-right granted to a corporation to construct, maintain or operate 
in a public highway some structure intended for pubHc use, which, 
except for the grant, would be a trespass." {People ex rel. Met. 
St. R'y V. Tax Comm'rs, 174 N. Y., 417). 

The City has built and now owns a railroad, but it has leased it 
ior a term of fifty years to the defendant. That instrument is not 
•a grant nor is it a frandhise, and it must be interpreted and read 
according to the rules of construction pertaining to leases. Plain- 
tiff could lease nothing more than it had as landlord; it could 
not grant a right to the tenant to maintain machines upon the de- 
mised premises imless it could have maintained the machines it- 
■self. The plaintiff has assumed upon the trial the position that the 
Board of Rapid Transit Commissioners had the power, as sug- 
■gested by Mr. Justice Bischof?, to permit the machines, but that 
as nothing was said in the contract or lease , that power was not 
•exercised, and so remains in the Board to be exercised when de- 
fendant makes proper application and compensation. The Board 
then possessed a power that was given it by an act of Legislature 
authorizing it to build a railroad, and since it is conceded that it 
possessed the right to permit the maintenance of these machines 
in question, it must necessarily have secured that power as an 
■incident to its right to construct the railroad, for the Legislature 
gave the City no other right. There has never been any serious 
doubt of the right of the municipality to use its property for pur- 
poses other than strictly public purposes so long as the primary 
public purpose is served (French v. 'Inhabitants of Quincy, 3 
Allen, 9). There certain premises were granted to a town upon 
■condition that it should not be used for any other purpose than as 
a town house. The town erected upon the premises a much larger 
building than was then required for town necessities, and rented 
parts not so occupied for a tailor shop, clothing shop, bank, apothe- 
cary shop and saloon, and the Court held that such use was not 
violative of the conditions upon which the premises were granted. 
That decision was followed in other States and in our own Courts. 
"The right to so utilize public property was discussed by the Appel- 
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late Division in the case of the New York Mail and Transporta- 
tion Co. V. Shea (30 App. Div., 266), where it was held that the 
city had the right to permit the plaintiff company to carry its tubes 
for the transportation of mail across the Brooklyn Bridge. 

The plaintiff in the case at bar, however, contends that notwith- 
standing the power in the plaintiff to so utilize the subway, the 
defendant has no power to maintain the machines, and that such 
maintenance is ultra vires of the defendant. While it is true that 
in deciding whether any act is beyond the power of the corpora- 
tion, the Courts must look into the circumstances of each par- 
ticular case, yet that doctrine will always be reasonably applied. 
The proof shows that vending and weighing machines are now 
commonly maintained in railroad stations and on platforms of the 
elevated roads and in ferry terminal houses generally, in the City 
of New York and elsewhere. The right of the elevated railroad 
to condemn land was once questioned, because it permitted its 
property to be used for other than railroad purposes by allowing 
newsstands on its stations, and the Supreme Court declared it to 
be an extraordinary proposition to say that the right of a railroad 
to condemn real estate could be questioned because it used some 
of its property for a purpose not strictly a railroad purpose, but 
which was a great convenience to passengers (Matter of Met. Bl. 
RR., 18 State Reporter, 134). A large number of collateral uses 
of railroad property have been sustained, such as the right to main- 
tain weighing machines (London and Northwestern RR. v. Price,, 
l^. R., II Q. B. D., 485), and a hotel and summer resort were held 
to be within the powers of a railroad (Jacksonville, &c., RR. v. 
Hooper, 160 U. S., 514), and the right of a ferry to run excursions 
with its surplus boats not needed for ferry purposes (Forest v. 
Manchester R'y, 30 Beav., 40), and to maintain refreshment stands 
in stations (Flanagan v. Great Western RR., L. R., 7 Equity, 
116) ; and in Brown v. Winnisimmett Co. (11 Allen, 326), the 
Court stated that there was no rule or principle by which an act 
creating a corporation for a certain specific object could be con- 
strued as prohibitive of all other dealings not within the exact 
scope of its charter, and saying that a corporation may engage in 
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business incidental to its main business where it may beccraie nec- 
essary, expedient or profitable in the care and management of its 
property. 

It is thus clear that the maintenance of the machines in question 
would not be an act ultra vires of either of the parties hereto, and 
that had plaintiff not leased its property to defendant, it would 
have had the right to maintain such machines as incidental to the 
operation of the subway. Having leased the road to the defendant 
without restriction or reservation as to this right, I am of the 
opinion that such right passed to the defendant as an incident to 
the enjoyment of the demised property, and that the defendant 
has the right to their maintenance so long as it does not interfere 
with the careful and skilful operation of the road according to the 
highest standard of railroad operation, and does not deprive the 
public of any of the rights to which it is entitled. The plaintiff has 
failed to show that the placing or maintaining of these various 
machines in any way interferes with the public's full enjoyment 
of all their rights ; they have failed to establish that the same in 
any shape constitute an obstruction or are in any way offensive, 
or by their existence on the various stations prove themselves a 
nuisance or annoyance. Quite" to the contrary, the proof would 
establish and warrant the conclusion that they are purposely placed 
' where obstruction or interference with the public is absolutely im- 
possible ; they are availed of by the travelling public as a conveni- 
ence and privilege the removal of which would prove a deprivation 
of rather than the re-establishment of their rights. 

Being, therefore, of the, opinion that the lease of the subway 
by the Rapid Transit Board to the defendant gave to the defendant 
the right to maintain such machines so long as they do not in any 
way interfere with the use by the public of the railroad or deprive 
the public of any right to which it is entitled, judgment must be 
directed for defendant, with costs. 

{Decided, 24 December, ipoo.) 
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Board of Rapid Transit Railroad Commissioners for the 
City of New York 

to 

New York and Jersey Raii^road Company. 



CERTIFICATE. 



Modifying Terms of Certificate Dated February 2, 1905. 
The Board of Rapid Transit Railroad Commissioners for The 
City of New York does hereby certify as follows : 

Whereas, The New York and Jersey Railroad Company 
(which is hereinafter called the Tunnel Company) is a railroad 
corporation which has been duly incorporated under the laws of 
the State of New York for the purpose (among other things) of 
constructing and operating a tunnel railroad in the City of New 
York (which city is hereinafter called The City), to be connected 
with a railroad or railroads within the State of New Jersey and 
thereby forming a continuous line for the carriage of passengers 
and property between a point or points within, and a point or 
points without the City : and 

Whereas, The Board of Rapid Transit Railroad Commissioners 
for the City of New York (which is hereinafter called the Board) 
by a Certificate dated the second day of February, 1905, did grant 
to the Tunnel Company the right and franchise to extend its road 
(which said road had been theretofore duly authorized) from the 
intersection of Greenwich and West Tenth and Christopher streets, 
in the Borough of Manhattan, under Christopher street to Sixth 
avenue; thence with one branch under Sixth avenue to a terminal 
station at or near the intersection of Sixth avenue and Thirty- 
third street, in said Borough, and with another branch crossing 
diagonally under Sixth avenue to Ninth street, and thence easterly 
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under Ninth street to a terminal station at or near the intersection 
of Fourth avenue and Ninth street, in said Borough ; and 

Whereas, The said Certificate provided that all plans for and 
the method of doing the work, including all plans for stations and. 
station arrangements should from time to time be subject to the 
approval of the Board ; and 

Whereas, The said Certificate by Article X thereof further 
provided that in case the City or the Board should at any time or 
times thereafter determine that the portion of the tunnel and rail- 
road thereby authorized under Sixth avenue, between the north 
line of Ninth street and the south line of Thirty-third street, or the 
portion under Ninth street east of Sixth avenue, or either of 
them, should be necessary or desirable for use as a part of some 
municipal system of rapid transit to be owned by the City, the 
City should have, and the Tunnel Company thereby granted to- 
the City, the right and option to purchase and take such portion 
of the tunnel and railroad thereby authorized at the time or times 
and upon the terms therein particularly mentioned, and upon the 
payment or tender by the City of the value of such portion of the 
said tunnel and railroad, such value, however, not to exceed the 
actual cost in money of the construction of the said portion of the 
said tunnel and railroad, including cost of stations, real estate, 
and any and all easements, structures and property connected 
therewith, as the same might exist at the time when said option- 
should be exercised; and 

Whereas, The Tunnel Company heretofore presented to the 
Board for its approval a plan for the said terminal station at the in- 
tersection of Sixth avenue and Thirty-third street, to be located in 
the easterly portion of the block bounded by Sixth avenue. Thirty- 
second street, Thirty-third street and Seventh avenue and extend- 
ing back from Sixth avenue for a distance of four hundred feet, 
which plan was dated February 5, 1906, and marked "Terminal at 
33rd St.," and was approved by the Board upon condition that the 
Tunnel Company would give an assurance in writing that it would 
not claim that the provisions of Clause X of the said Certificate, 
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dated February 2, 1905, relating to an option to the City to 
purchase certain property of the Tunnel Company, applied in any 
way to the said terminal station ; and 

Whereas, The Tunnel Company in order to obtain the approval 
of the Board to the said plan has given assurance in writing that 
the said option above referred to and the provisions for the exer- 
cise thereof would not be claimed by the Tunnel Company to ap- 
ply to the said terminal station ; and 

Whereas, It is to the interest of both the City and the Tunnel 
Company to define more clearly by a supplemental agreement the . 
property intended to be included in the option above referred to, 
and also to fix, limit and define the right of the City to take a part 
of the said terminal property for railroad uses, and to make pro- 
vision for ascertaining the value of the part so taken in order to 
avoid the uncertainty, delay and expense of condemnation pro- 
ceeding, and it is therefore proposed, with the consent of the 
Tunnel Company, to modify the terms of the contract constituted 
by the delivery of said Certificate of February 2, 1905, and its 
acceptance by the Tunnel Company, by adding thereto provisions 
which shall express more clearly the understanding of the parties 
hereinbefore recited, to the effect that the said option and the pro- 
visions of said Certificate for the exercise thereof do not apply to 
the said terminal station, and shall also secure to the City, in case 
it shall exercise such option, the right to acquire in addition such 
an easement in that part of said terminal station beneath the sur- 
face then used for railroad purposes as shall be necessary for the 
proper use by the City of said tunnel and railroad under Sixth 
avenue ; and 

Whereas, To the end and for the purpose hereinbefore recited, 
the Board has, by a concurrent vote of at least six of its members, 
determined upon the modifications of the said contract with the 
Tunnel Company hereinafter set forth, and has prescribed such 
terms, conditions and requirements in relation thereto as to it ap- 
pear just and proper, including all the terms, conditions and re- 
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quirements provided for by the Rapid Transit Act in case of such 
modification ; 

NoWj THEREFORE, The Board, with the consent of said Tunnel 
Company, does hereby modify said Certificate dated February 2, 
1905, by adding thereto the following provisions : 

First. 

In case the City or Board shall exercise the right or option 
granted to the City by Article X of the said Certificate dated Feb- 
ruary 2, 1905, so far as the same relates to the portion of the 
tunnel and railroad authorized by the said Certificate under Sixth 
avenue, between the north line of Ninth street and the south line 
of Thirty-third street, the property to be taken shall include, be- 
sides the said portion of said tunnel and railroad, the stations along 
the line of said portion of said tunnel and railroad, and the real 
estate and any and all easements, structures and other propertj' 
connected therewith, as the same exist at the time when the said 
option shall be exercised ; but shall not include so much of the said 
terminal station as is located within the block bounded by Sixth 
and Seventh avenues and 32d and 33d streets. The City shall 
not be required, nor shall it be deemed to have the right or option, 
except as hereinafter provided, to take or pay for any part of the 
said terminal station so located, but only so much thereof as is or 
may be situated within Sixth avenue or 32d street or 33d street 
And the Tunnel Company, by its acceptance of this Certificate, 
agrees to the statement in this paragraph contained in respect to 
the extent and scope of said right or option, both as to the property 
covered by it and as to the property not covered by it, and cove- 
nants that it will not make any claim to the contrary in case the 
said right or option shall be exercised by the City or the Board. 

Second. 

In case the City or the Board shall exercise the right or option 
granted to the City by Article X of the said Certificate dated Feb- 
ruary 2, 1905, so far as the same relates to the portion of the 
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tunnel and railroad authorized by the said Certificate under Sixth 
avenue between the north line of 9th street and the south line of 
33d street, the City shall have, and the Tunnel Company by its 
acceptance of this Certificate grants to the City, the right or option 
to purchase and take such estate or estates, interests, rights and 
easements as shall be requisite for the purpose in and to so much 
of the said terminal station, situated in the said block between 
Sixth and Seventh avenues and 32d and 33d streets, beneath the 
surface and then used for station purposes in connection with the 
said tunnel and railroad, as the City or the Board shall determine 
to be necessary for railroad or station purposes in connection with 
said tunnel and railroad under Sixth avenue after the same shall 
have been acquired by or on behalf of the City. Such rights or. 
easements shall be limited in respect of their vertical dimensions 
by plane surfaces, called for convenience the "Upper" and "Low- 
er" limits. 

The Lower limit of the said rights or easements shall be a plane 
surface not lower than two feet below the level of the top of the 
rail of the tracks as then constructed and operated in said terminal 
station, and the Upper limit of the said underground rights or 
easements shall be a plane surface not higher than fourteen feet 
above the level of the top of said rails. 

The City, however, shall also have the right to acquire, main- 
tain and operate such of the approaches and stairways to the said 
railroad and tunnel or terminal station which may have been there- 
tofore constructed and may then be in use by the Tunnel Com- 
pany, as the City or the Board may deem necessary. 

In case the City or' the Board shall determine to acquire any 
such portion or portions as aforesaid of the property of the Tun- 
nel Company within the said block, the City or the Board shall 
give the Tunnel Company notice thereof, at the time of giving no- 
tice that it has determined to exercise the option granted by Arti- 
cle X of the said Certificate of February 2, 1905 ; and in such no- 
tice the City or the Board shall state the particular estate or estates. 
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interests, rights or easements to be taken or acquired pursuant to 
this Article, and shall annex thereto a map or plan indicating the 
same. Upon the da}' fixed by said notice for such acquisition, the 
City shall pay or tender to the Tunnel Company the value of such 
estate or estates, interests, rights or easements in the said prop- 
erty lying within the block bounded by Sixth and Seventh avenues 
and 32d and 33d streets, so taken and acquired, as such value may 
have been determined by agreement, or by appraisal in the manner 
provided in Clause XI of the said Certificate of February 2, 1905. 

The value of the said estate or estates, interests, rights or ease- 
ments may be fixed and determined by an agreement in writing be- 
tween the Tunnel Company and the Board. If the Tunnel Com- 
pany and the Board shall not have reached such an agreement on 
•or before the day one year before the date fixed for the purchase of 
the said estate or estates, interests, rights or easements in the said 
property, then and in that event, the value of the said estate or 
estates, interests, rights or easements shall forthwith be deter- 
mined by arbitration in the manner provided in Clause XI of the 
said Certificate dated February 2, 1905; and the said Certificate 
dated February 2, 1905, is hereby modified, so that said Article 
XI shall apply to any arbitration under this certificate. 

The Tunnel Company, by its acceptance of this Certificate, 
covenants and agrees that it will not hereafter question the right, 
power or authority of the City to acquire or hold anyiof the es- 
tate or estates, interests, rights or easements which the City may 
acquire, or is given the right or option to acquire, from the Tun- 
nel Company pursuant to the provisions of this Certificate, whether 
any such right, power or authority be now possessed by the City 
or shall be hereafter acquired by it by virtue of future legislation 
or otherwise; and that the said Tunnel Company, by the accept- 
ance of this Certificate, is estopped from questioning the authority 
of the City or the Board to modify the said Certificate of February 
2, 1905, to the extent and in the manner hereinbefore provided. 
And the Tunnel Company, by its acceptance of this certificate, 
covenants for itself, its successors and assigns, to make such fur- 
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ther grants, conveyances and other instruments of assurance, nec- 
essary or appropriate to carry into effect the purposes of the agree- 
ment arising out of this Certificate and its acceptance by the Tun- 
nel Company, as may be reasonably demanded by the City or the 
Board. 

In WiTNUss Whereof, This certificate has been prepared by 
the Board of Rapid Transit Railroad Commissioners for The City 
of New York, by and upon the concurrent vote of at least six of 
the members of the said Board, and is now attested by its seal and 
by the signature of its President, who is its presiding officer, and 
by the signature of its Secretary, this twelfth day of April, 1906. 

THE BOARD OF RAPID TRANSIT RAILROAD 
COMMISSIONERS FOR THE CITY OF NEW 
YORK. 

By A. E. Orr, 

PreMent. 
(seal of the board.) 

BioN L. Burrows, 
Secretary. 



State of New York, 

V ss 
County of New York, 



u 



On the 24th day of April, 1906, before me personally appeared 
Alexander E. Orr and Bion L. Burrows, to me known and known 
to me to be, the said Alexander E. Orr, the President, and the 
said Bion L. Burrows, the Secretary of the Board of Rapid Tran- 
sit Railroad Commissioners for the City of New York; and the 
said Alexander E. Orr and Bion L. Burrows, being by me duly 
sworn, did depose and say, each for himself and not one for the 
other, the said Alexander E. Orr, that he resides in the Borough 
of Brooklyn, in the said City, that he is the President of the said 
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Board and that he subscribed his name to the foregoing contract 
by virtue of the authority thereof ; and the said Bion JL,. Burrows, 
that he resides in the Borough of Brooklyn, in the said City of 
New York, that he is the Secretary of the said Board, and that 
he subscribed his name thereto by like authority ; and both the said 
Alexander E. Orr and Bion L,. Burrows that they know the seal of 
the said Board, that the seal affixed to the foregoing instrument is 
such seal, and that the same was affixed thereto by the authority 
of the said Board and pursuant to a resolution duly adopted by 
the said Board. 

H. A. D. HoUvMANN, 

Notary Public for Kings County, N. Y. 
(notarial seal.) 

Certificate filed in New York. 

NEW YORK AND JERSEY RAILROAD COMPANY here- 
by accepts the foregoing Certificate and all the terms, conditions 
and requirements thereof, and expressly consents to the modifi- 
cations of the contract constituted by the Certificate of February 
2, 1905, as above set forth. 

Dated New York, April 26th, 1906. 

NEW YORK AND JERSEY RAILROAD COMPANY. 

By W. G. McAdoo, 
(corporate seal) President. 

Charles W. King, 
Secretary. 



State of New York, , 

> ss 
County of New York, 



m, J 



On this 26th day of April, 1906, before me personally came 
William G. McAdoo and Charles W. King, to me known and 
known to me respectively to be the said William G. McAdoo, the 
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President, and the said Charles W. King, the Secretary, of New 
York and Jersey Railroad Company; and being by me duly 
sworn, they did depose and say, each for himself and not one for 
the other, the said William G. McAdoo, that he resides at Yon- 
kers, in the State of New York, and is the President of the New 
York and Jersey Railroad Company, the corporation named in 
and which executed the foregoing consent, and that he subscribed 
his name to the foregoing consent by the authority of the Board 
of Directors thereof ; and the said Charles W. King that he resides 
in the Borough of Brooklyn, City of New York, in the State of 
New York, that he is the Secretary of the said New York and 
Jersey Railroad Company, and subscribed his name to the fore- 
going consent by like authority; and both the said William G. 
McAdoo and Charles W. King that they know the seal of the said 
New York and Jersey Railroad Company, that the seal affixed to 
such consent is such seal, and that the same was affixed thereto 
by authority of the Board of Directors of the said New York and 
Jersey Railroad Company, and pursuant to a resolution adopted 
by the said Board. 

Wm. H. Brudee, 
Notary Public, New York County. 

(notarial seal.) 



PvEPOPvT 

OF THE 

CHIEF ENGINEEPv 



New York, January i, 1907. 

Alexander E. Ore, President, 

Board of Rapid Transit Railroad Commissioners, 
City of New York. 

Sir: — I have the honor to present to you a report upon the 
work done on the Manhattan-Bronx and the Brooklyn-Manhattan 
Railroads, known as Contracts Nos. i and 2, respectively, during 
the calendar year 1906, as well as to report on other work accom- 
plished during the year under the supervision of the engineering 
department of the Board. 

CONTRACT NO. i. 

Of regular construction work little remained to be done on the 
Manhattan-Bronx Railroad at the end of 1905. The East Side 
branch was in operation to its northern terminus at One Hundred 
and Eightieth street, and the West Side branch was operated as far 
as the One Hundred and Fifty-seventh street and Broadway sta- 
tion, the tracks between One Hundred and Fifty-seventh street 
and One Hundred and Sixty-eighth street stations being used for 
the purposes of switching and storage. 

During the year 1906, the operation of trains on the West Side 
branch was extended north to a temporary station at Two hundred 
and Twenty-first street and Broadway. Beginning Monday, 
March 12, two shuttle trains were operated between One Hundred 
and Fifty-seventh street and Two hundred and Twenty-first street 
stations "at 12-minute and i6-minute intervals. These shuttle 
trains stopped at Dyckman street. Two hundred and Fifteenth 
street and Two hundred and Twenty-first street stations, the sta- 
tions at One Hundred and Sixty-eighth street and One Hundred 
and Eighty-first street not being ready for operation at that time. 

On Saturday, April 14, the One Hundred and Sixty-eighth street 
station was opened to the public, the shuttle trains still being in 
use. 
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On Wednesday, May 30, the One Hundred and Eighty-first 
street station was operated. At this time the shuttle trains were 
discontinued, some of the express trains being run through to 
Two Hundred and Twenty-first street, and the remainder of the 
express trains running through to One Hundred and Sixty-eighth 
street station. 

The station at Two Hundred and Seventh street was completed 
during the year, but was not opened to the public as it could not 
be of material use until the bridge over the Harlem river at Two 
Hundred and Seventh street was completed. 

During the spring and summer a large amount of extra work 
was done both at and between stations, in order to provide addi- 
tional ventilation. This work was begun at City Hall on May 
10, and practically completed on December 30. 

The work consisted of cutting out a portion of the vault lights 
over the platforms at most of the stations between Brooklyn 
Bridge and Ninety-sixth street, and installing open gratings, for 
the purpose of admitting air from the street to the stations. In 
many cases copper pans were placed under the gratings to inter- 
cept the drainage. 

In addition to the installation of the gratings at the stations, 
ventilating chambers were .constructed adjacent to the sidewalls 
of the subway at the following points: City Hall Park, Duane 
street, Franklin street. Grand street, Prince street, Fourth street. 
Eleventh street. Sixteenth street, Twentieth street. Twenty-fifth 
street. Thirty-first street, Bryant Park, Forty-sixth street, and 
Fifty-fifth street. Some sewer reconstruction was necessary to 
be done along these ventilating chambers, which was completed 
during the year, as shown in table accompanying the report of 
work done by the Sewer Division, hereinafter submitted. 

The maximum force employed on this work was in the month 
of July, when the number of men per day averaged a little over 
900. 

The above is merely a summary of the general progress made 
on this work of ventilation, the subject as a whole being treated 
elsewhere in this report. 




H 
^ 






< 

CO 



en 
m 

< 

>< 
Q 



w 

g 



Contract No. i, Progress of Work. 177 

The amount of regular construction work on sections not wholly 
completed is given seriatim as noted below. 

Section 8. — From the centre line of One Hundred and Tenth 
street and Lenox avenue to 100 feet north of the centre line of 
One Hundred and Thirty-fifth street and Lenox avenue. 

On this section the resurfacing of the New York City Railway 
Company's Lenox avenue tracks was completed. 

Section 9A. — From a point 100 feet north of the centre line 
of One Hundred and Thirty-fifth street and Lenox avenue to the 
centre line of Gerard avenue, in the Borough of The Bronx. 

Resurfacing of the New York City Railway Company's tracks 
was also completed on this section. 

Lenox Avenue Extension. — A small amount of resurfacing of 
the New York City Railway Company's tracks completed this 
section. 

Section 9B. — From the centre line of Gerard avenue to the west 
building line of Brook avenue and Westchester avenue. 

At Mott avenue station the superstructure was completed, the 
elevators were opened to the public, and the station finish work 
practically completed. 

The erection of the concrete fence on the retaining walls at the 
Gerard street portal was begun, and the foot bridge over the sub- 
way placed. The treatment of the plaza at this point will be be- 
gun as soon as weather conditions permit, it not having been 
possible to do this work at the close of the year, waiting for warm- 
er weather to prevail. 

Sections 13 and 14. — From the north building line of One Hun- 
dred and Thirty-third street to Hillside avenue, at Fort George. 

During the year the brick arch at One Hundred and Eighty- 
first street station and the lining of the shafts and concrete and 
brick work for the ticket offices at both One Hundred and Sixty- 
eighth street and One Hundred and Eighty-first street stations 
"W'ere completed. The elevators were also installed, and the sta- 
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tions practically finished, with the exception of some iron grille 
work at One Hundred and Sixty-eighth street station and the 
work of repairing some of the face brick of the station arch dam- 
aged by fire in March, 1905. 

The Dyckman street station was also completed during the 
year. 

Section 15. — Viaduct from Fort George northerly to The Bronx 
at Kingsbridge. 

The work of erection of the Two Hundred and Seventh street 
station was completed during the year. 

The new bridge over the Harlem Ship Canal is practically 
completed. The old draw span was moved to its new position 
at Two Hundred and Seventh street on June 14, and the new 
span put in place on June 16, both operations being successfully 
carried out by the sub-contractors without mishap. 

The foundations for the elevated columns at the north end of 
Section 15 were begun and completed during the year, all the 
steel work practically completed, and the track laid. With the 
exception of some station finish work, the station at Two Hun- 
dred and Twenty-fifth street was completed, and temporary stair- 
ways provided, allowing for early operation of trains to this 
station across the draw bridge at the Harlem Ship Canal. 

Work on the extension of this viaduct to Van Cortlandt Park, 
from Two Hundred and Thirtieth street, near Spuyten Duyvii 
Creek, to Two Hundred and Forty-second street and Broadway, 
was begun the latter part of the year, excavating for the founda- 
tions having been started on December i, and the work prose- 
cuted thenceforth with all diligence looking to the completion of 
this extension at the earliest date practicable. 

The entire railroad to and including Section 15 will, it is ex- 
pected, at the present rate of progress be now shortly in operation, 
and by next summer the extension to Van Cortlandt Park com- 
pleted and trains operated also over that branch. 

The following table gives, under the captions noted, the chief 
items of work done on each section for which the Contractor has 
been paid, from the beginning of construction to December 31, 



TOTAL AMOUNT OF CONTRACT WORK DONE ON CONTRACT NO. i, BY Ei 



Item. 



Quantity. 



Eartb Excavation 

Rock Excavation 

Tunneling 

Shaft Excavation 

Portland Cement Concrete 
Natural Cement Concrete. 

Steel Erected 

Cast Iron Erected 

Brick Masonry (common) . , . 
Brick Masonry (facing).... 
Brick Masonry (enameled). 

Pedestal Masonry 

Cut Stone Masonry 

Restoring Street Surface. . . 
Restoring Park Surface .... 

Repaving 

Vault Lights 

Steel Delivered 

Cast Iron Delivered 

Expended on Stations 

Waterproofing 

Water Pipes, 48-inch , 

Water Pipes, 36-inch 

Water Pipes, 30-inch 

Water Pipes, 34-inch 

Water Pipes, ao4nch 

Water Pipes, 16-inch 

Water Pipes, la-inch 

Water Pipes, 8-inch 

Water Pipes, 6-inch 

Water Pipes, 4-inch 

Water Pipes, 3-inch 

Water Pipes, a-inch 

Gas Pipes, 36-incb 

Gas Pipes, 30-inch 

Gas Pipes, 24-inch 

Gas Pipes, 20-inch 

Gas Pipes, le-inch 

Gas Pipes, i2-inch 

Gas Pipes, lo-inch 

Gas Pipes, 8-incb 

Gas Pipes, 6-incb 

Gas Pipes, 4-inch 

Gas Pipes, 3-inch 

Drain Pipes, x 5-inch 

Drain Pipes, 12-incb 

Drain Pipes, i o-inch 

Drain Pipes, 8-incb 

Drain Pipes, 6-incb 

Drain Pipes, 4-incb 

Drain Pipes, j^incb 

Drain Pipes, 3-inch 

Steam Pipes, lo-ineh 

Mail Tubes 

Edison Ducts 

Empire City Ducts. 

Empire City Blow Pipes.. . . . 

Fire Alarm Ducts 

Metropolitan St. Sy. Duets.. 

Western Union Tubes. 

Track Laid (single) : 

Main Line 

Sidings 

Turnouts and Crosioven 



Cu. Yds. 



Tons. 
<• 

Cu. Yds. 



Sq. Yds. 



Tons. 

Dollars. 
Sq. Yds. 
Lin. Ft 



•Sec. 1. 



"7.543-5 



21,122 



2,511.236 



1,124.7 

69-75 

9,512-7 
465.6 



».443-9 
2,511.236 



39.629 
32,328.4 



82 



8:0.5 



211 

105 

90 
867 
324 

46 



130.6 
63.1 

376.48 

105 
3.879.3 
S.S78 
38,388 

396 



3,880 
6,969.63 



'.'7S-7S 



•Sec 3. 



•Sec. 3. 



389,310.87 



45.S73-3« 



5,246.019 
197.908 
2.979-5» 



12,467.57 



1.986.53 
5,246.019 
197.908 
78,222 
100,790.8 



5.794-3 

354-9 
6,823.7 
3,016 

5,663 



376 
610.5 

39S-S 
252 

5.493-8 
8,113.1 
'.325-3 



784.9 

•S3 

1.977 
13.591 
34,648 



3,088 



33,819.36 



493-^7 



341,653.49 
99.785-75 



62,774.87 



7.666.339 
310.385 
3.875-4* 



867.2 
56,937.12 



2.558.45 
7.699-673 
330.744 

"9.723 

145,061.01 



848 



298 

230 

6,361 

9.976.9 



•Sec. 4. 



186.3 

341 

262.4 

301. 5 

247.2 

S«4-4 

>5.592-9 

14.S18.5 

4.5«8.9 



1,113.7 
3,839.3 
4,119-8 
3.620-7 
1,011.7 
671.2 
3.542-6 



14.948.6 

10,765.1 

70,954-9 

3,653.3 



3S6 



31.756-45 
819.I1 
763.17 



».»37-7 

6,288.8 

68,909.9 



18,986.4 
34-61 



726.1 



•Sec. s-A. 



•Sec. 5-B. 



1.305.5 



1,493.10 
923.8 

».7S'-7 
420.4 



3,294-* 



347.1 



8,001.93 



159.982 
133,082.58 



35.747-78 



4,664.052 
104.532 

2,t86.2l 



100,584 
87,604 



4 « 4-94 



31,010.97 
59-16 



26,448.8 
38.4 

2,869.164 
92.491 

1,583-2 



382.84 
409.78 



25,636.6 



1,102 
4,708.66 
104.532 
43.108 



1,069.45 

2.871-755 
92.491 
44.436 



71.345-29 59.084.2 
3.495-5 i 



5«9 
60.8 

>. 706.3 

12 
1,211.39 



1.070.43 
46 

1 10.4 
170 



253.8 



1,896.54 



1,134.81 
378-S 

3,631.5 

1,304 
355 



a47 
3.4«o.3 
1.242.4 
3.221.8 

317." 

1,881 



17,210.40 
148 
661 



7-4 
3S7-« 

«.339-3 
[,261.4 

388.1 
205-7 



1,068 

65 
148 



18 
612 



153 
3,991.4 
1,568.6 
1,632 
2,016.1 



14,520 



•Sec. 6-A. 



•Sec. 6-B. 



•Sec. 7. 



•Sec. 8. 



•Sec. 9-A. 



•Sec. 9-A. 
(River.) 



Sec. 9-B. 



«49,39i 
J45.462 



44.172-5 



5,046.694 
104,685 
2.439-8 
36.93 
25-5 
702.64 
18.2 
28,876.3 
11,852.4 



353-7 
5,046.694 
104.685 
47.501 
103,351.8 
440.6 
913-2 



6,356-8 
1,416.6 



155-6 



134.5 
243-2 
520.9 
630.8 

115.4 
170.7 
440-7 
949-8 
110.9 



475-5 
6,701.3 

3.114 
3,053 
3,861.3 



533.4 



25,380 
448 
659-7 



175.844 
146,643 



50.363 



5,806.057 
195.285 
2,896 
41.9 



442 
19 

25.503 
10,663 



1.353.4 
5,809.121 
195-285 
71.722 
100,317 



2,667 



309 
6,194 



1,167 



297 



434 
3.194 



501 
«>353 
4.197 
4,584 
7,652 



134 



33,309 

594 
1.795 



8,482.63 

3.854.23 

74.439-17 

308.89 

14.744-73 



165-4 
1,051.86 



17-44 



176.96 
2,007.82 



165-4 



4.742-52 



4.578 



6,658.4 



9.156 



161,437.19 
129.81 



33.128.58 



3,016.085 
152.692 
3,510.13 



22.71 
253-29 



24.770-73 



70,565.52 
13,767.18 



19,342.65 



1,074.2805 
0.8415 
939-39 



43-87 



7.63978 



■ ,088 

3,016.085 1,074.2805 

152.692 0.84IS 

64.359 

75.073.32 29,324.53 
I 
175-9 



323.S 
523-5 
561-33 

1.271-13 



793-39 



996.36 

126.61 
239-85 
890.36 
595-11 

4.467-73 
890.44 



203 

265.53 
700.33 

334-3 



13.494.60 
319-67 
iog.67 



S.509-47 
345-71 
395-17 



62,960.65 
1,888.79 



15.S38.74 



12.319s 
2,156.4x3 



12.3195 
2,156.412 



10,304.3 



3,000 



110,627.09 

56,843.44 

557-66 



33,765-54 



879.95 

45-03 

1.540-34 



37-12 



14.538.36 



13305 
!8o,622 
4503 
19,686 
44,893.62 



286 



6,283.02 



186 
363 



391 
33 



307 

547.5 

164.50 

783.70 



4.732 



8,480.68 



Note. — Sections marked * denote Final Quantities. 



NO. I, BY EACH SUB-CONTRACTOR TO DECEMBER 31, 1906. 



Sec. 9-B. 



110,627.09 

56,843.44 

557-66 



33,765-54 



879-95 

45-03 

J, 540.34 



37-12 



•4.538-36 



133-05 
880,622 

45-03 
19,686 
44,893-62 



386 



6,283.02 



186 
a63 



291 
33 

307 

547-5 

164.50 

782.70 



4.7" 



*Sec. 10. 'Sec. 



8,480.68 



9,056-74 
757-11 



4,5*9-3 

11,051.358 
2:3.944 



323-S 



1,300.41 



11,019.67 

227 
103,758 



16 



83.8 



'4 

38 



31,091.38 



1,349.30 



60,291.12 
90,016.58 



22,170.27 
1,401.67 

1.592- 145 
81.22 
1,642.72 
149.48 



135-37 
872.93 
«,i63-Si 
7,943-33 
5,959-28 
290.43 
1,591 
81 
39.959 
43.788,78 



529.9 

5.866.8 

«50.3 
54-5 

4«3-7 



282.7 



1,192.37 

1,689.31 

1,674.09 

438.9 

83.43 



*Sec. 13. 



Sec 13. 



».743 



5,990 



11,361.48 



3,759-4 


100,128 


«49-4 


54.500 




143.387 




6,800 


1.374- >4 


52,500 


1,311.9 


918 


3,010.667 


2,012 


34-64 


116 


6.93 


3,800 


11.86 


435 


53.08 


151 


347.33 


566 


317.8 


19,377 


1,450 






374 


2,010.667 


3,013 


34-64 


116 


31.783 


48,369 




49,487 



4-34B 



3*4 



l."5 



33 



418 



^57 



618 



1.73* 
4,374 
4,343 
3,34» 
314 

>9.97a 



36,865 



Sec 14. 



Sec 1$. 



Total 

Work Done, 

1900. 



Total 

Work Done, 

1901. 



Total 

Work Done, 

1902. 



Total 

Work Done, 

1903. 



4,673 

S.S" 

78,163 

30,306 



52 
7 



59 



85 



1,083 



10,055.14 
356-95 



4.239- 1 1 



6,938 
91 



94 



7.184 

94 

14.836 



369 
4.345 



179 



8,436 



9,491 



13,449 



135,425 
18,453 
4.293 
5.705 
1.6x9 
1,189 
86 



9« 
40 



47 



7.981 
34 

2.132 



7 
70 



7.334 



481 



70 



436 



ISO 



24a 
250 



593 



839,708 

387,457 

136,784 

390 

98,763 

844 

9.394 

114 

5.352 



388 

1,689 

90 

8.835 

1.589 



32,501 
462 

219.843 

3.489 

6.023 

287 



«o,394 

13 

3.999 

4,356 
117 



1,452 
344 

1.553 
135 

301 

3.679 
4.849 
3,336 



>>344 

5,028 

5,942 

2,529 

571 

3,183 

3,888 

7,928 

22,159 

1,086 

988 



Total 

Work Done, 

1904. 



ToUl 

Work Done, 

1905. 



691,578 
393.588 
133.049 



309,730 

1.907 

18.497 

399 

10,872 

129 

33 

1,983 

697 

49.288 

322 

507 

2,267 

12,025 

735 

1.300 

339,627 

580 

4,633 

299 

82 

3.757 

9.127 

54 

7,130 

104 



86 

3,133 

803 

870 

615 

456 

32s 

15,634 

11.653 

874 



3.798 

8.959 
8.904 

7. '23 

It,I36 

14,968 

15,006 

66,594 

2,045 

S.990 

3,oS8 



245,462 

117,603 

61,151 



• 58,477 

98 

18,238.864 

2,029.491 

9,003 

126 

6.41 
753-86 
749 
89,482 
14,069 
3.327 
4.400-45 
6.834.755 
1,605.491 
127,250 
247,642 
42 
«.07S 
25 
818 
1.619 



4,280 



4,299 



170 

38 

3,678 

808 
806 

1.715 
619 

5.343 
8,951 
1,306 
46 
391 
3.544 
3.335 
5.333 
4.488 
5.188 

13,141 

1.15B 

6,303 

22.544 

755 

438 

2.500 

135,000 



12,698.33 

2,658.03 

14,059-07 

28,785.43 

12,487.908 

574-685 
1,529.86 
29-93 

3-93 

8.02 

163.2 

79,941.06 

15,113.22 

2,937 
4.526.7 
9.683.298 
754.68s 
477.512 
39,066.03 



597 
61 



360 



2.35a 



1.732 
31 



11 

949 

529 

340 
1.346 

371 
1.738 
4.613 

408 



1,980 
4.254 
1.484 
1.205 
1,126 

10,582 

835 

4.463 

39,666 



1.400 



113,000 



15,780.48 
14,965.20 
632 
612.89 
23,834.64 
— 468.03 
1.972-554 
759-8595 
1,090 
259.24 
— 0.29 
41.05 

8415 
25,815.08 
3.348-08 
582.69 
373-92 
2,342-527 
332-0545 
161,029 

19,032.33 
I 
58.8 
— 0.6 
-85-5 
—553-57 
230 
202.52 

0.5 
5052.42 

—0-3 
0.4 



—0-5 
139.66 
— 2.40 

274-35 
—171.15 
—223.73 
695.71 
— 1.693-30 
2.632.13 
1.350.54 

369 
3.150.57 
—5-49 
912.69 

—123-77 
1.369-IS 
100.20 
5.727-38 
105 
313 
— 3.664.90 
—16,972.10 
—937-80 
—550 

—664 

30,804.69 
3,674.49 
7.526.03 



Total 

Work Done, 

1906. 



6,831.23 

1,916.39 

15,488.66 

SOI 
5.719-65 

3.019.95 

20.03 

690.34 

98.00 

]6.12 

— I 

5,193-36 



270.64 

1,491.622 

10.03 

4,938.62 



819.02 



1S6 
263 



387.5 
52.50 

3,961.70 



4.722 



8,3o8.68 



Total to Date. 



1.947.483-04 

836,640.63 

365.456.73 

7,108.89 

526,927.72 

3.569-97 
62,596.276 
3,897.065s 
28,628.20 
682.17 
331-05 
4.537-05 
1.782.3s 
258,55450 
34,441.30 
7.353-69 
11,838.71 
62,859.202 
3.933-2605 
767,091 
872,280.97 
4,113 
i3.393.8o 
741-40 
814.50 
33,810.43 

242 

20,493.52 

54-50 

23.448.44 

251.70 

110.40 

170.00 

134-50 

7.341-66 

1,044.60 

4.470-35 

1.724-85 

3.644-27 

2,096.71 

24,953-70 

32,936.13 

7.524-54 

46.00 

660.00 

14.408.57 

26,841.51 

21,716.69 

20,802.73 

17.387-65 

671.20 

47,720.08 

105.00 

31,053.00 

39,934-10 

138,713.90 

3,948.30 

5,990.00 

3,088.00 

3,336.00 

387,013.37 
3,674.49 
7,526.03 



TOTAL AMOUNT OF EXTRA WORK DONE, ON CONTRACT No. i, BY EAC 



Item. 



Earth Excavation 

Rock Excavation , 

Tunneling 

Portland Cement Concrete... 
Natural Cement Concrete. . . . 

Steel Erected ■. . 

Cast Iron Erected 

Brick Masonry (common) . , . 

Brick Masonry (facing) 

Pedestal Masonry 

Cut Stone Masonry 

Restoring Street Surface. . . . 

Restoring Park Surface 

Repaying 

Vault Lights 

Steel delivered 

Cast Iron delfvered 

Waterproofing 

Water Pipes, 36-inch 

Water Pipes, 12-inch 

Water Pipes, 8-inch 

Water Pipes, 6-inch 

Gas Pipes, 3a-inch 

Gas Pipes, 24-inch 

Gas Pipes, 20-inch 

Gas Pipes, 8-inch 

Gas Pipes, 6-inch 

Drain Pipes, 6-inch 

Drain Pipes, 4-inch 

Drain Pipes, a-inch 



Ducts laid (single) 

Telenhone, Telegraph and 1 

Electric Light Ducts., f 

Edison Ducts 



Western Union Tubes 

Empire City Blow Pipes. . . . 
Track laid (single): 

Main Line 

Sidings 

Turnouts and Crossovers 
Expended on Station 



Quantity. 



Cu Yds. 



Tons. 



Sq. Yds. 



Tons. 

Sq. Yds. 
Lin. Ft. 



Dollars. 



Lengthening Station Platforms, Third Track, Ducts, etc. 



•Sec. I. 



*Sec. 2. I *Sec. 3. 



*Sec 4. 



•Sec. 5-A. 1 'Sec. s-B. 



•Sec. 6-A. *Sec. 6-B. 



•Sec. 7- 



•Sec. 8. •Sec. 9-A. 



•Sec. 9-A. 
(River.) 



2,293.80 



14.130 
5-058 
113.80 



185.20 
105.30 



13-858 



1,245.510 



23.3 



32 



•63.854 
84 



ISO 



15.384.58 



2,919.09 



402.832 
20.886 
219.92 

—32.44 



1.359-39 



402.832 
20.886 
4.265-70 
169 



33 
35-40 



8 
59 



735,902 



0.57 
542.45 
186.16 



11,829.15 
3.970.23 



2,418.40 



143-395 
21.608 
170.75 

14-36 

1,932.36 



135.926 
4.252 
4,061.34 



16 



34 
62 



976,728 

23,522 

396 



t.647-7 



378.94 



7.40 
144.40 
1,432.2 
544-30 



46.070 



52.2x0 



48 



122,057 



3.951-83 
3.208.80 



693-33 

24.340 
8.562 
60.27 



548.63 
20.84 



24.340 
8.562 
«,787.49 



22.90 
17.16 



168 
527,096 



2,648 
2,695 



603.90 



41.565 
105.30 



667.70 



29.751 
13.165 
1,715.80 



170 



70 



363 
300 
778 



451.524 



7,781 
10,735 



2,189.40 



•57-75I 
46.830 
77.20 

14.80 

2,374-50 



>57-75« 
46.830 
4.835 
755-40 



138.70 
787.365 



789 



6,743 
8,733 



2,959 



264.513 
65.009 
269 



— 2.80 



1,754 
—117.70 



83.10 
265.874 

65.009 
5,712 
208 
164 



281 

152 

709,790 



7" 



320.Z0 
303.61 
333-5 
159-51 

e.288 
4-54 



4 
82.98 



6.288 



296.27 



249,61 1 



",746.95 



2,743.32 



181.030 
79.818 
35-28 

2.81 

1,234.26 



471.43 
181.030 
69.818 
3,805.36 



420,032 



75 



2,986.93 
456.09 



770.62 

52.1899 

17.090 

12.17 



2.81 



370.01 



64.62 
52.1899 
17.090 
1,200.30 



33-90 



137,012 



75 



26.927 



26.927 



21,473 



Note: Sections marked * denote Final Quantities. 



No. I, BY EACH SUB-CONTRACTOR TO DECEMBER 31, 1906. 



•Sec. 9-B. 



•Sec. 10. 



•Sec. II. 



•Sec. 12. 



Sec. 13. 



Sec. 14. 



Sec. 15. 



•l^nox 

Avenue 

Extension. 



Total 

ExtraWork, 

190Z. 



Total Total 

ExtraWork, ExtraWork, 

1902. 1903. 



Total 

Extra Work, 

1904. 



Total 

Extra Work, 

1905. 



Total 

Extra Work, 
1906. 



Total to Date. 



).927 



1.927 



3,754-58 
6,848.03 



2, 206. ox 



95-4« 
26.02 
24.62 



804.36 



91.91 

26.02 

2,082.05 



145.627 



1,441.60 
3 



2,121.45 



4.558.92 
12.032 



5.50 



•49-93 

4.556-45 
12.032 



229,269 



16,961.97 
969.70 



30,584.60 
36,765.40 



8,256.63 

623.12 

1,269.778 

2.525 

207.90 

1.70 

86.89 

8.60 

450-04 

324.17 

7.J85-47 
223.17 
1,269 
48 
16,942.33 
754-70 
38.50 
13 



590 
270,351 



5.627.93 
1,647.65 



68.90 
6.70 

58.20 

60.50 

560.685 

48.406 

4.26 

7.84 

21.50 



560.685 



66,528 



2. J 74 



324 



9,617 

1,625 

5.046 

2,156 

105 

191 

66 

1,127 

137 

J4 

9 

1.528 



227 

66 

3,862 



346.60 
67.02 
644 
462,279 



827 



34 

103 

7,022 

1,700 



—5 
17 



160,385 



261 



1.14 



12.08 



1,335-793 



1.335-793 



4.457 



42,729.61 
1.952.53 



14,286.74 



715-194 
73-999 
73,76 



5.244-52 
—40 



468.36 
715-194 
73-999 
17,938.01 

582.84 



179-75 

454-15 

36-40 

63.30 

588.69 



2,514.46 
116.07 
388.74 
15,402 



12,743 
9.446 

77> 
491 

19 



671 
2,563 



24 



130 
1.320,500 



40,897 

38.86s 

2,133 

7,186 

619 

«,372 

69 

100 

6 

75 

5 

313 



107 
996 
129 
14,562 
635 



13 



11 

67 

5" 

2,558,694 



95.368 

38.107 

1,998 

30,142 

69 

4,362 

28s 

1,030 

5 

27 

34 

3,301 

2.5S2 
352 

S.030 

257 

41,296 

213 



2,314,391 



500 



1,669 
2,800 
3.408 
9,100 

4,289 

105 

546 

54 

25 

1 

S.585 

2,325 
1,097 

3,307 

50 

10,476 

753 

250 
454 

426 
1.366 

200 

175 

270 

398,275 



26,500 



9.260 



4,182.45 
— 11,220.24 
6,502.7 

I94.OX 

—389-38 

226.9571 

75-388 
879-65 
162.54 

—34-07 

— 1.90 

8,454.61 

375-59 

2,448.40 

— 245.32 

—99.6941 

34-643 
907.110 
1,039.10 
242.24 
23-3 
54-75 
35-55 
52.40 
23.20 
571.16 
153-69 
. 111.60 
244-72 
643 
26,977 
23,606 
396 
•SO 
1.647-7 

—5,129.07 
1,976-46 
3,927-85 
5,642 



— 915-42 
—446-83 
— 208 
87.09 
•^1 

231.203 
1.02 
— 60.38 
-64 
—4 



803.36 



200.703 
1.02 
—54-95 



53,167 



164 



153,944-03 
77,550.93 
13,833.70 
47,092.08 
788.62 
10,046.2459 

535-408 

2,500.27 

163.54 

105-93 

39- «o 

18,456.97 

375-59 

7,335-40 

1,310.68 

10,105.0089 

471-663 

69.749-160 

1,887.10 

995-24 

36.30 

304-75 

489-55 

65.40 

449-20 

571.16 

1,519-69 

346.60 

486.72 

1,554 

6,672.004* 

23,606 

396 

150 

1,647-7 

33,534-93 
1,976.46 
3,927.85 

15,402 



•Includes 1,054,537 lin. ft. Ducts laid in Street. 



Details of Work of Sub -Contractors. 
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1906, inclusive. That designated "regular" is for work within 
the neat structural lines; while items specifically ordered by the 
Board come under the head of "extra" work. 



Item. 



Earlh excavation Cu. Yds. 

Rock excavation '* 

Tunneling " 

Concrete masonry " 

Brick masonry " 

Cut stone masonry " 

Steel erected Tons 

Cast-iron erected " 

Track laid Lin. Ft. 



Regular. 



1,947.483 

836,641 

3^5,457 

530,498 

28,628 

1,782 

62,596 

3,897 
297,213 



Extra. 



153,944 
77,551 
13.834 
47,882 

2,500 

39 

10,046 

535 

33.535 



Total. 



2,101,427 

914,192 

379,291 

578,380 

31,128 

1,821 

72,642 

4.432 

330,748 



The total amount of money expended, on account of both 
regular and extra work done to December 31, 1906, approved 
on vouchers, has been as follows : 





1900. 


1 

1901. 


1902. 


1903. 


Regular work 


$1,685,000 


$10,343,000 
162,000 


$11,436,000 
631,000 


$6,930,000.00 
2,563,021.47 




Total 


$1,685,000 


$10,505,000 


$12,067,000 


$9,493,021.47 






1904. 


1905. 


1906. 


Total. 


Regular work 

Extra work 


$3,220,000.00 
932,304.61 


$369,000.00 
4,950.00 


$6,000.00 


$34,483,000.00 
4.299,276.08 


Total 


$4,152,304.61 


$873,950.00 


$6,000.00 


$38,782,276.08 





Tables annexed give the quantities of regular and extra work 
under all heads," performed by each sub-contractor from the be- 
ginning of construction to December 31, 1906, inclusive. 



i8o Contract A^o. 2, Progress on Sections i and 2. 



CONTRACT NO. 2. 

Work on Contract No. 2, the Brooklyn-Manhattan Railroad, 
was practically completed, in Manhattan, at the beginning of 1906. 
The only uncompleted work on Section No. i, i. e., from Ann 
street to Bowling Green, consisted of restoring the surface of 
Battery Park. This work was begun at the end of March and 
was completed by the end of April. 

The work of paving the surface of Broadway with wooden 
blocks by the Bureau of Highways was begun during the first 
week of April and completed by the end of May. 

Progress on the other sections of this contract during 1906 con- 
sisted of the following: 

Section 2. — Battery Loop, Bowling Green to South Ferry. 

This section, which comprises the two-track structure under 
Battery Park, was practically completed during the preceding 
year. It was opened for traffic on July 10, 1905, one year and 
eleven months after beginning the work. A certain amount of 
restoration work still remained, and during 1906 this has been 
in progress. The park grass plots and walks have been restored, 
except where occupied in connection with work on the river tun- 
nel. 

Section 2A. — South Ferry to Brooklyn, Joralemon street to 
Clinton street. 

On this section the work on the tunnel under the East river 
is advancing rapidly to completion. The north tube is entirely 
driven through, while a distance of less than six hundred feet 
now separates the headings of the south tube. 

Less satisfactory progress, however, was made driving the 
headings than appeared likely early in the year. This was due 
to several causes, chief among which may be mentioned the diffi- 
culties incident to working at greater depths under increasing air 
pressures, and the hindrance to the passage of -the shields offered 
by the rock formation encountered on the Brooklyn side. 
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Progress on Section 2 A. 181 

The Manhattan headings at the beginning of the year were 
continuing entirely in rock of good quality, permitting fairly 
rapid progress by ordinary tunneling methods without the use 
of shields. This condition lasted only a few weeks, however, and 
by March the cover of rock was lost from both headings. From 
that time on until late in the year the advance was rendered diffi- 
cult and slow by the precautions which had to be taken to avoid 
inrushes of the overlying fine sand and clay while blasting the 
rock encountered in the bottom. 

At the end of May it was considered advisable, in view of the 
above conditions and the disappointing progress in Brooklyn, to 
adopt the shield method for the Manhattan headings and con- 
tinue them further than had been originally contemplated. Al- 
though the installation of shields was in itself a cause of delay, 
much time was eventually saved by decreasing the distance to be 
traversed by the Brooklyn shields. 

Accordingly the following three months were occupied in exca- 
vating a chamber or working space well forward in each heading, 
setting up the shields and equipping them for the advance. This 
was a tedious operation, as each shield had to be made in small 
sections to pass the locks, and the riveting together of the several 
sections had to be done in compressed air. 

By September the advance was resumed with both shields, the 
north one being carried a short distance ahead of the south. Late 
in October the north shield reached the end of the rock forma- 
tion, which made it possible thereafter to more than quadruple 
the rate of progress which had prevailed since March. Meanwhile 
the opposite heading in Brooklyn had cleared the rock forma- 
tion encountered in the preceding year, and was advancing at an 
equally rapid rate. On December 13, when the two shields were 
about sixty-five feet of each other, a six-inch iron pipe was 
driven through the intervening material, which established com- 
munication for the purpose of checking the lines and grades as 
laid down by the .engineering corps of the Board. These were 
compared and found to agree within a margin of error so small 
as to be entirely negligible. The actual meeting of the headings 
took place on December 14, and at the end of the year their 
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interior and fittings are being removed preparatory to making the. 
final closure in the cast-iron lining (see Frontispiece). 

The shields of the south tube followed those of the north 
throughout the year. On the Brooklyn side the nine months be- 
tween March and December were required to pass through the 
rock formation that had delayed the progress of the north tube. 
At the end of the year the shields of both sides appear to have 
cleared the rock, and from now until they meet rapid progress 
is expected. 

The progress made by the river headings in 1906 and previously 
is summarized as follows: 



- 

Location, 


During 
1906. 


During 

1903-4-5- 


Total to 
Date. 


Manhattan, North Heading 


612 feet 
457 " 
704 " 
86s " 


2,298 feet 
2,264 *' 
3.158 " 
2,633 " 


2,910 feet 
2,721 •• 
3,862 " 
3,498 ■■ 


Manhattan, South Heading 








Totals 


2,638 feet 


10,353 feet 


12,991 feet 





There remains to be tunneled a length of 566 feet in the south 
tube, out of a total length in both tubes of 13,557 f^^t, or 4 per 
cent. 

In Battery Park a section of reinforced concrete subway about 
500 feet long has been finished during the year to connect the 
river tunnel with the structure already in operation under Broad- 
way. The excavation was by open cut, and as the bottom was in 
places as much as twenty-five feet below tide-level, some difficulty 
was experienced with water seeping in ; but this was easily con- 
trolled by pumping. The structure is everywhere below ground 
water level and is eft'ectively waterproofed with a complete en- 
velope of brick laid in asphalt. 

The work of correcting the deviations of the Brooklyn tubes 
has been proceeding since April and favorable progress has been 




Reinforced Concrete Reconstruction, East River Tunnel — Finished 
Section, Bottom of South Tube. 




Reinforced Concrete Reconstruction^ East River Tunnel, South Tube 
— Old Lining Partly Removed, Preparatory to Excavation. 




Reinforced Concrete Reconstruction, East River Tunnel — Excavation 
AND Sheeting for Bottom of South Tube. 
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made. This has been done principally by Cranford & McNamee, 
the sub-contractors for the adjoining section in Brooklyn, under 
arrangement with the Rapid Transit Subway Construction Com- 
pany. In view of the success obtained by the former parties, the 
New York Tunnel Company has recently undertaken some of the 
work on its own account, with equally good results. Out of a 
total length of 2,700 feet to be so reconstructed, about 1,700 feet, 
or nearly two-thirds of the work, have been finished. 

The trouble experienced in the past from an insufficient supply 
of air has been largely remedied by successive additions to the 
compressor plant. To provide the increased air supply required 
for the reconstruction of the tubes in Brooklyn, three compressors 
were added to the plant at the foot of Joralemon street. The 
capacity of the plant in Battery Park was increased 70 per cent, 
by the addition of a new large compressor. The pressure of air 
maintained in the headings varied between 20 and 40 pounds. 

Two serious "blow-outs" occurred during the year ; one in June 
in the Brooklyn' south heading; and the other in September in the 
Manhattan north heading. In each instance' the- sudden loss of 
pressure caused an inrush of water, mud and sand that drove out 
the workmen and filled the working chamber in a few minutes. 
Following the usual method in such cases, several thousand yards 
of clay were deposited on the bed of the river to fill up the hole 
and make the material more watertight. The resulting delay to 
the work amounted to about a month. 

Section 3. — Clinton street, Fulton street, and Flatbush avenue 
to Atlantic avenue. 

At the beginning of the year work on this section had been in 
progress for one year and nine months. As the addition of two 
tracks and spurs for future connections had only recently been 
decided on, nearly all of the work done up to this time had been 
on the basis of the original plans, and it was only during the 
last three months of 1905 that the enlargement of the structure 
could be proceeded with. Delays in deliveries of steel, caused by 
the general demand for the material throughout the country, 
and difficulty in securing it of the proper quality, amounted in 
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many cases to several months. Without the steel no progress 
was possible, and this fact continued to hamper the work in the 
early part of 1906, and to some extent during the remainder of 
the year. The last order of steel, that for the Nevins street station, 
was placed in April, and of this order only 14 per cent, had been 
received. 

In Joralemon street, where the structure is practically finished, 
the two brick tubes were connected in April to the river section, 
beginning near Clinton street. As on the adjoining section, tun- 
neling methods were employed and resulted in some settlement 
at the surface. The damage done to the stoops of houses was 
repaired, and the sidewalks and pavement were relaid by ar- 
rangement with the local Highways Bureau. 

The main portion of the Borough Hall station is completed and 
the interior decorations are being placed. In connection with 
building the north side platform it has been necessary to under- 
pin the Borough Hall building, and this is now in progress. Pro- 
vision is made for ventilating the station through gratings in the 
sidewalk, as was done in the Manhattan stations. 

In Fulton street rapid progress was made during the -year. The 
first shipments of additional steel were for this portion, enabling 
the work to be prosecuted with more speed here than elsewhere. 
As fast as the steel arrived it was brought to the ground and set 
in position, and by the end of the year all that remains to be built 
is at the turns into Joralemon street and Flatbush avenucj and 
the wings of the Hoyt street station. Progress was made also in 
restoring vaults and sidewalks and replacing the pavement, and 
by the Christmas shopping season the street from Red Hook Lane 
to within a short distance of Hanover place was generally free 
from evidence of subway work. 

At the Hoyt street station the central portion of the tracks was 
completed except for a short distance on the north side east of 
Bridge street. In this case the work was delayed somewhat by 
the failure of the owners of a large department store building to 
remove their boilers and other property from the vault under the 
sidewalk after a year's notice had been given that the space would 
be required for rapid transit purposes. In pursuance of agree- 
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Reinforced Conckete Reconstruction, East River Tunnel, Showing. 
Excavation in Progress for Bottom of South Tube. 
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ments made with the owners of corner property, the station en- 
trances on Bridge street and on the westerly side of Hoyt street 
are to be situated partly inside the building lines to avoid too 
great an encroachment on the sidewalk. The alterations in the 
buildings necessitated by this design were made by the owners 
and are to be paid for by the city. 

Between Bond street and Flatbush avenue the depressed track 
passes close to the buildings on the south side, making it neces- 
sary to underpin their piers and extend them to a lower level to 
avoid subsequent settlement. In some instances the excavation 
for this purpose is below the level of ground water ; but such have 
been the precautions taken that here, as well as in the equally 
difficult task of supporting the elevated railway structure, no ac- 
cidents have occurred. 

In Flatbush avenue the steel for the new work began to arrive 
in January, but not in sufficient quantity to warrant resuming 
construction actively until May. In the meantime progress was 
made in widening the excavation for the extra tracks, and in un- 
derpinning the piers of buildings adjoining the Nevins street sta- 
tion and the depressed tracks. At the end of the year, although 
the last order of additional steel for this section was placed early 
in April, but little more than half of it has been delivered, mak- 
ing the progress of the work correspondingly slow. 

The most difficult work on the section occurs in building the 
depressed track between the Manhattan bridge spur and the 
Lafayette avenue spur. For this it is necessary to underpin and 
support the three-track subway built here in 1904 while excavating 
for the lower track alongside and crossing under it. Some settle- 
ment to the old structure has resulted, but it is not of a serious 
nature. 

At the Nevins street station further progress is stopped until 
deliveries of steel can be had. For this reason, and to reduce the 
general inconvenience in a busy locality, the Contractor was di- 
rected to plank over the excavation temporarily, leaving only such 
openings as are needed to prevent the accumulation of gas from 
street mains. 
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Details of Work Done. 



The steel for the Atlantic avenue station is only beginning to 
arrive, on which account it has not been possible to start con- 
struction earlier at that point. 

The methods in use for excavating and disposing of material, 
and temporarily supporting the elevated structure over the cut, 
remain the same as described last year. 

At the close of the year the excavation done on the whole sec- 
tion amounts to 80 per cent, of the total ; and about 60 per cent, 
of the concrete, which is a measure of the construction progress, 
is finished. Most of the work remaining to be done is in Flatbush 
avenue. 

There were very few casualties during the year, and but one 
accidental death — the first that has occurred on the section. The 
record in this respect is remarkable and reflects great credit on the 
conduct of the work by the sub-contractors. 

The chief items for both regular and extra work on each sec- 
tion of Contract No. 2, for which the Contractor has been paid 
from the beginning of construction to December 31, 1906, are 
given in the following table: 





Regular. Work. 


Extra Work. 


Totals." 


Item. 


Previously 
Reported. 


Done 

During 

1905. 


Done 

During 
1906. 


Done 

During 

1905- 


Done 

During 

1906. 


Regular 

and 

Extra 

Work. 


Earth excavation, cu. yds.. 
Rock excavation. 
Tunneling, " 
Concrete masonry, " 
Brick masonry, " 

Steel erected, tons 

Cast-iron erected, tons 


214,588 
4.047 
54,800 
35.237 
1,881 
3.269 
9.591 


114,792 

843 

36,030 

20,724 

1,112 

1,948 

io,S77 


67,271 

548 

24,133 

17,509 

1,982 

1,858 

5,099 


14,664 

869 
71 


80,302 

9.591 
338 
877 


49«,6i7 

5,438 

114.963 

83.930 

5.313 

8,033 

2S,a67 



These totals added to the totals given in similar table hereinbe- 
fore submitted for Contract No. i give the total amount of such 
work done by the Board to date. 




Reinforced Concrete ReconstructioNj East River Tunnel, 

South Tube, Showing Method of Reinforcement 

AND Connecting Shoe Plates. 



Total Value of All Work to Date. 187 

The total estimates made for all work done on Contract No. 2 
to and including December 31, 1906, for which the Contractor 
has received payment, are as follows: 

Year 1903 — Regular work $202,457.06 

Year 1904 — Regular work 620,425.62 

Year 1905 — Regular work 491,504.53 

Year 1905 — Extra work 82,895.00 

Year 1906 — Regular work 314,718.97 , 

Year 1906 — Extra work 457,081.87 

Total $2,169,083.05 

The total value of all work done by the Board to date, com- 
prising both Contract No. i and Contract No. 2, is as follows : 

Contract No. i, regular $34,483,000 

Contract No. i, extra 4,299,276 

Contract No. 2, regular 1,629,106 

Contract No. 2, extra 539.976 

Total $40,951,358 



The following tables give the quantities of Regular and Extra 
work under all heads, as performed by each sub-contractor from 
the beginning of construction to December 31, 1906: 
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Sewer Construction Under Platform at Hoyt Street Station, 
Brooklyn. 



Sewer Construction. 
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Total Extra Work on Section 3, Contract No. 2, Due to 
Fourth Track and Connections. 



Item. 



Earth excavation 

Portland cement concrete. . 

Steel erected 

Steel delivered 

Brick masonry (common) , , 
Restoring street surface. . . . 

Waterproofing 

Brick in asphalt 

Ducts laid (single) 



Quantity. 



Cu. Yds. 

Tons 

Cu. Yds. 
Sq. Yds. 

Lin. Ft. 



Work Done 
During 1905. 



14,664 

869 

71 

290 



Work Done 
During 1906. 



80,302 

9.591 

877 

2,138 

338 

858 

8,479 

5,981 

31,604 



Total 

Extra Work 

to Date. 



94,966 

10,460 

948 

2,428 

338 

858 

8,479 

5,981 

31,604 



WORK OF SEWER DIVISION. 

Sewer work on Contract No. i was. reported completed in the 
last annual report. On account of the location of the waiting room 
at St. Nicholas avenue (Broadway) and One Hundred and Eigh- 
ty-first street, cutting out a portion of the existing sewer, it be- 
came necessary to reconstruct 31.8 feet of 15-inch vitrified pipe 
sewer and 52.2 feet of 3' 6" x 2' 4" brick sewer during the year 
1906. 

The lateral sewer in Fleet street and Lafayette street and the 
one in Livingston street and Nevins street, Brooklyn, mentioned 
in the last annual report, necessitated by the modification of the 
plans for four-tracking Fulton street and Flatbush avenue, have 
been completed, and the plumbing in the triangular block bounded 
by Flatbush avenue, Nevins street and Livingston street has been 
changed from Flatbush avenue and connected to the new sewer 
in Livingston street. 

Plans have been prepared for the relocation of the is-foot 
storm water sewer crossing under the Atlantic avenue station 
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from Hanson place to Fourth avenue, Brooklyn. To have dis- 
posed of this sewer in order to accommodate any or all of the 
subways in the vicinity of this station would' have required its 
removal to Fifth avenue and possibly to Sixth avenue, which 
would have involved an expense entirely too great in view of the 
uncertainty as to which routes will be built. It was, therefore, 
decided to relocate it outside of the east wall of the spur track 
on the second level which is being- built under the modified plan 
of the present subway for a connection with a possible future sub- 
way in Fourth avenue. If this connection is ever made, the por- 
tion of the sewer under the Atlantic avenue station will be per- 
manent, but a new connection will have to be made with the 
present sewer at some point farther south on Fourth avenue, 
where a crossing can be made under the subway. 

If an independent subway is built from Ashland place crossing 
under the present subway in Flatbush avenue, into Fourth avenue, 
the sewer will have to be entirely removed. 

Since the adoption of this plan, the engineers of the Sewer 
Bureau have made some studies with the object of relieving this 
storm sewer and possibly diverting it entirely. It will thus be 
possible to do entirely away with it at this point and build a new 
outlet to the East river, in case it should be decided to build .1 
subway crossing under the present subway at Flatbush avenue. 

All sewer reconstruction in connection with the new ventilating 
chambers on Contract No. i has been completed during the past 
year. 

The following tables show the amount of sewer work done dur- 
ing the year and to date; also the amount of work done which 
will have to be removed and the amount of work remaining to 
be done, both on the original and on the modified contract; also 
the amount of work done in connection with the construction of 
ventilating chambers on Contract No. i : 



DETAILS OF LATERAL SEWERS TO DECEMBER 31, 1906-CONTRACT NO. 2. 





Sub-Contractor. 


Date 
Begun. 


Size. 


Lin. Feet 

Completed 

During 1906. 


Total Lin. Ft Completed to Dec. 31, 1906. 


To Be Completed. 


Lin. Feet 
Original 
Contract 
Not Built 
To Be 
Abandoned. 


Old Sewer Removed. 


Loealion. 


Permanent. 


Built and Abandoned. 


Original 
Contract 


Modified 
Contract 


Lin. Feet 


Siie. 




Original 
Contract 


Modified 
Contract 


Removed. 


To Be 
Removed. 


Fulton Street, Manhattan 


Jas. Pilkington 


Apr. ai, 1903. 


3'6"xa'4" Brick 


.... 


3«4 


.... 






.... 


.... 


.... 


5 


1' 6" X 3' 4" Brick 






Maiden I.ane, Manhattan 


Jas. Pilkington 


Mar. a, 1903. 


Cj' 6' X a' 4" Brick 

\^3'o"xJ'o' Brick 


.... 


33a 
10 


.... 


:::: 


:::: 


.... 


.... 


.... 


33a 

10 


4' 5" X S' S" Brick 
3' 0" X 2' 0" Brick 












.... 


342 


.... 


.... 


.... 


.... 


.... 


.... 


34a 




State Street, ManhatUn 


Jas. Pilkington 


Nov. 8, 190a. 


4' 0" X 3' 0" Brick 




336 


.... 


.... 


.... 


.... 


.... 


.... 


350 


4'o-x3'6"Brick 


Court Street, at Joralemon Street, Brooklyn. 


Cranford & McNamee. 


July 10, 1906. 


'3' 6" X 2' 4" Brick 

■ 20- C. I. Pipe 

18- C I. Pipe 


100 
12 
12 


100 
12 
12 


.... 


.... 


• > < • 


5 


.... 


.... 


"5 


24" X 18" Brick 










124 


■ 24 


.... 


.... 




5 


.... 


.... 


"S 




Joralemon Street, at Borough Hall, Brooklyn . 


Cranford & McNamee. 


Mar. 21, 1903. 


12" Vit. Pipe 


as 


■53 


.... 


.... 


.... 


160 


.... 


.... 


75 


12" Vit Pipe 


Lafayette and Fleet Streets, Brooklyn 


Cranford & McNamee. 


Oct. 9, 1905. 


['3'6-x2'4" Brick 

1 24" C. I. Pipe 


520 
40 


.... 


950 
40 


— 




.... 


a3 

30 


:::: 


836 


12' Vit Pipe 






560 




990 


.... 




.... 


43 


.... 


836 
















Cranford & McNamee. 


Mar. 30, 1903- 


Ve-xa'o" Brick 

ifi" C T Pioe 


.... 


2,322 
30 


.... 


.... 


"4 




8S 
83 

30 


so 


480 
74S 

966 


3' 6" X 3' 4" Brick 
IS" Vit Pipe 




■ 42" C. L Pipe 

4- 6" XI' 4' Steel Box... 
,15- Vit. Pipe 


13" Vit Pipe 














.... 


a.3Sa 


.... 


.... 


'4 


.... 


198 


SO 


2,191 




Nevins and Livingston Streets, Brooklyn 


Cranford & McNamee. 


Mar. 6, 1906. 


|.3'6"x2-4- Brick 

j 18- Vit. Pipe 


3S9 


.... 


2sa 
359 


.... 


:: 


.... 


3 
6 


.... 


282 

28 

247 


13- Vit Pipe 
n" Vit Pipe 
3' 0" X a' 0" Brick 




611 




611 


.... 




.... 


9 


.... 


557 




Flatbush Avenue, at Fourth Avenue, Brooklyn. 


Cranford & McNamee. 


Oct. 18, 1906. 


15-0- Cir. Brick 


.... 


.... 


.... 


.... 


.... 


.... 


392 


.... 


.... 






Cranford & McNamee. 


Not begun 


16' 0" Cir Brick 


.... 


.... 


.... 





.... 


1,072 
ass 

12 

4ao 

30 





1,072 
ass 

13 

420 

20 






AHhlanil Place Brooklvn 


6'o"x4'o" Brick 

■ 60' C I Fine 






16" C. I. Pioe 






18" Vit Pioe 


















.... 






.... 




«.779 


.... 


».779 















1,318 


3,621 


1,601 


.... 


24 


«.944 


533 


1,829 


4.37 » 















DETAILS OF LONGITUDINAL SEWERS TO DECEMBER 31, 1906— CONTRACT NO. 2. 



• 
Location. 


Sub-Contractor. 


Date 
Begun. 


Size. 










-18" C. I. Pipe 

3' 0" X 2' 0" Brick. . . . 




Broadway— City Hall to Battery Place, 1 
Manliattan J 


Degnon Contracting 
Company 


Feb. 8, 1904. • 


3' o" X 2' 4" Concrete. 

3' 0" X 2' 4" Brick an 

Concrete 

3'6'X2'4" Brick 


'} 


— 




i 


.4'o" Cir. Brick 








1 
i 


^12" Vit. Pipe 

IS" Vit Pipe 

18" Vit Pipe 

24" Vit Pipe 




Fulton Street— Borough Hall to Flatbush } 
Avenue, Brooklyn J 


Cranford & McNamee. 


Dec. 5, i904.'-| 8- C I. Pipe 

; 13" C. I. Pipe 










18" C. I. Pipe 










24" C. I. Pipe 












.3'6"xa'4" Brick.... 


— 






i 
1 


■12- Vit Pipe 


z 






1 


15" Vit Pipe 








! 


18- Vit Pipe 




yiatbush A\cuue— Fulton Street to Atlantic ^ 


Cranford & McNamee. 


June ag, 1904. 


14" C. 1. Pipe 

18" C I. Pipe 














^4' 9" X 3' 2" Brick 






^ 













Total Lin. Ft Completed to Dec. 3«i '906. 



Lin. Feet 

Completed 

During 1906. 



Permanent. 



Built and Abandoned. 



To Be Completed. 



46 
640 

95 
>5 

724 

■ 28 



2,968 



370 
45 



415 



3.383 



Original 
Contract. 



206 

30 

277 

70 

1,092 

6 



Modified 
Contract. 



Removed. 



1,681 



1,03s 
196 
279 



■5 
724 



128 



a. 377 



a4S 
as 



361 



95 



781 



198 



4>3a8 



218 



999 



«.396 



1,408 



437 

138 

3'6 



893 



3,301 



To Be 
Removed. 



Original 
Contract. 



133 



«3a 



60 

83 
103 
lao 
1 08 



'.475 



486 

X3S 

370 



881 



3,356 



Modified 
Contract. 



376 



85 



501 



378 

"7 

386 

70 



77" 



1,272 



Lin. Feet 
Original 
Contract 
Not Built 
To Be 
Abandoned. 



333 

601 



8aj 



148 



97 « 



Old Sewer Removed. 



Lin. Feet 



370 
190 
>35 

100 

aso 



I1I45 



35 

1,068 

701 

3,53a 



4>336 



1.875 

330 

78a 
50 



3.037 



8,508 



Size. 



4' 0" X 3' 0" Bri-k 
3' 8" X 3' 4" Brick 
3' 7" X 3' 6" Brick 
3' 6" X a' 4" Brick 
3' 0" X a' o" Brick 



3' 6" X a' 8" Bricic 
3' 8" X 3- 3" Brick 
is" Vit Pipe 
13" Vit Pipe 



I a" Vit Pipe 
1 5" Vit Pipe 
1 8* Vit Pipe 
4' 0" X 3' o" Brick 



DETAILS OF SEWERS ALONG VENTILATING CHAMBERS TO DEC. 31, 1906— CONTRACT NO. i. 











Lin. Feet 
Completed. 


Old Sewer Removed. 








Lin. Feet. 


Size. 




Degnon Contracting 1 
Comoany J 


July 28, 1906 


16" C. I. Pipe 


no 
'5 


32 
102 


18" Vit. Pipe 


Lafayette street, east side, Manhattan, south- ) 
east corner Grand street J 


3' 6" X 2' 4" Brick. 

'-3'3"=t3'o" Brick 


IS" Vit. Pipe 






! 139 


134 




Lafayette street, east side, Manhattan, be- ) 
tween Prince and Jersey streets J 


Degnon Contracting \ 
Company j 


C20" C. I. Pipe i 88 

June 30, 1006 -s 1 

I|_4'8"X3'0" Brick 34 


107 


18' Vit Pipe 






j 122 

.. . . 


107 




Lafayette street, east side, Manhattan, south- ) 
east corner Fourth street 


Degnon Contracting 1 
Company j 


r2o" C. I. Pipe i 27 

June 30, 1906.... -< 

, L18" Vit. Pipe I 4 


31 
... 


18" Vit Pipe 






3J 


31 




Fourth avenue, east side, Manhattan, south- ) 
east corner Eleventh street J 


Degnon Contracting \ 
Company j" 


;ri6"C. I. Pipe ' 76 

June 30, i»o6 -i ^ , ' 

Ls' 6" X 2' 4" Brick. | 16 


88 


15" Vit Pipe 






1 

92 


88 




Fourth avenue, east side, Manhattan, north- 7 Demon Contracting ) 
east corner Twentieth street J Company j 


- , , [i6" C. I. Pipe 60 

July 7, 1906.. . . J 

Ls' 3"X3' 0" Brick 13 


68 


IS" Vit Pipe 




1 73 


68 




Fourth avenue, west side, Manhattan, be- 1 i ^ ^ ^ ^' -, 
tween Twenty-fifth and Twenty-sixth ^ j Demon Contracting ] 
streets J ! Company J 

1 


J 16" C. I. Pipe ' 90 

June 30, 1906.. . . "i 

L15" ViL Pipe 3 


92 


15" Vit. Pipe 


1 


i 


92 




Fourth avenue, west side, between Thirtieth 
and Thirty-first streets, Manhattan 


Degnon Contracting ) 
"company J 


June 30, 1906 16" C. I. Pipe 104 


104 


IS" Vit. Pipe 


Forty-second street, south side, at Bryant \ 
Park, Manhattan J 

Broadway, west side, Manhattan, between ) 
Fifty-fifth and Fifty-sixth streets J 


Degnon Contracting ) 
Company J 


Sept. 8, 1906 


3' 0" X 2' 0" Brick '* 






Degnon Contracting 1 
Company j 


July 14, 1906 


15" Vit. Pipe 1 21 

■ 16" C. L Pipe 127 

1^3' 6" X 2' 4" Brick 25 


153 


15" Vit. Pipe 


173 


IS3 , 


1 ' 


840 


778 1 
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COMPLETION OF STATIONS. 

Altogether forty-two permanent stations and one temporary 
station on Contract No. i had been completed and opened to the 
public at the beginning of the year. Thirty-five of these were un- 
derground, seven were on the elevated structure, and one was a 
temporary elevated station at One Hundred and Eightieth street 
and Boston road. This latter station is to be used until the per- 
manent station at Bronx Park is constructed. 

During the year the two tunnel stations at One Hundred and 
Sixty-eighth and One Hundred and Eighty-first streets, the ele- 
vated stations at Dyckman and Two Hundred and Fifteenth 
streets, and the temporary station at Two Hundred and Twenty- 
first street have been opened to the public. The Two Hundred 
and Seventh street elevated station has been completed, but not 
opened for operation. The Kingsbridge (225th street) elevated 
station is under construction. No construction has been begun 
upon the Two Hundred and Thirty-first street. Two Hundred and 
Thirty-eighth street, and Van Cortlandt Park elevated stations 
on the Broadway branch, or upon the Bronx Park station on the 
West Farms branch. 

The One Hundred and Sixty-eighth and One Hundred and 
Eighty-first street stations are located in the deepest portions of 
the railroad: The station platforms are 98 and 122 feet below 
the surface, respectively. Passengers have access to the stations 
by means of elevators. 

On Contract No. 2 there are eight underground stations; four 
of these are located in Manhattan, and four in Brooklyn. The 
former, the Fulton street. Wall street. Bowling Green and South 
Ferry stations, were completed and opened for operation during 
1905 ; the latter, the Borough Hall, Hoyt street, Nevins street 
and Atlantic avenue stations, have not been completed. The 
Borough Hall station is under construction and is about one- 
third finished. 
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VENTILATION. 

The subway was opened for operation on October 27, 1904. In 
the early spring of the following year passengers riding in the 
subway were sensible of objectionable odors, and the air became 
very warm. Complaints of the poor ventilation of the subway 
were numerous. In consequence of these conditions, investiga- 
tions were instituted under the direction of the Board with a view 
to determining the causes of the conditions and providing remedies 
for them. 

The sanitary quality of the subway air was investigated by Dr. 
George A. Soper. A preliminary report submitted by him ap- 
peared in the report of the Board for 1905. His final report is 
annexed hereto.. He states that, regarded as a whole, there is 
little cause for alarm concerning the sanitary conditions of the 
subway air. The air has been renewed with sufficient frequency to 
assure an ample supply of oxygen and prevent the detection of un- 
pleasant odors due to the large number of people using the sub- 
way. 

The heat conditions were investigated by the engineering staff 
of the Board, and the results stated in its 1905 report. No rec- 
ommendation had been made at that time, however, as to what 
should be done to improve the conditions. The principal con- 
clusions from these investigations are: 

General Conclusion From Previous Investigations. 

1. Before operation, the subway in winter was warmer and in 
summer cooler than the street. In the spring and fall the inside 
and outside temperatures were about the same. 

2. Almost all of the electrical energy consumed in operating 
trains (about 83 per cent, of that generated at the central power 
house), is utilized in overcoming friction and is thereby trans- 
formed into heat in the subway. In addition to this heat a rela- 
tively small amount of heat is given off by passengers using the 
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subway. During the summer of 1905 the amount of heat liberated 
in the subway from all sources due to the operation of trains ap- 
proximated an average of 25,285,000 B. T. U. per hour throughout 
the twenty-four hours, varying from about 4,689,000 to 42,400,000 
B. T. U. per hour. 

3. The greater part of all this heat is dissipated through the 
floor, sidewalls and roof of the subway structure into the adjacent 
ground. A relatively small amount is carried out of the openings 
of the subway by the exhaling and inhaling action of the trains. 
The effect of the remaining heat is to increase the temperature 
in the subway after operation. 

4. There are seasonal changes in the subway temperatures. 
The average temperatures at interior points are about 12, 20 and 
15 degrees in winter, spring and summer, respectively, higher 
than the temperatures before operation, and generally about 25 and 
6 degrees in winter and summer, respectively, higher than the 
temperatures of the outside air. At stations the average tem- 
peratures are about 5, 15 and 12 degrees higher than before opera- 
tion, and 18 and 3 degrees higher than the outside air, during 
corresponding seasons. 

5. Such renewal of air as does take place is frequent enough 
for the ■ ordinary purposes of ventilation, as ventilation is com- 
monly understood, but is not sufficient to remove any large amount 
of the fine particles of iron dust due to an excessive wear of 
the rolling stock and rails. Also the renewals are not frequent 
enough, nor do their maximum effect occur at the proper periods, 
to materially reduce the heat in the subway. Therefore, the air 
must be removed more frequently than at present throughout the 
whole subway. 

6. The problem of improving the conditions in the subway is 
mainly one of Heat Disposal ; in consequence of this resort must 
be made to some method of cooling it, to be determined upon by 
actual experiment. 
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ReCOM MENDATIONS. 

In order to improve the conditions in the subway throughout 
the year, and more particularly during the summer, the following 
recommendations were made to the Board on March 22, 1906 : 

1. That the air be completely removed from the subway once 
every half hour through chambers located midway between sta- 
tions, thereby inducing an inflow of fresh air at the stations. 

2. That the removal of the air be accomplished by the combined 
action of automatic louvres and motor-driven ' exhaust blowers ; 
the louvres to be relied upon during the daytime, and the blowers 
at night. 

3. That additional openings be provided at the stations to facili- 
tate the inflow of fresh air. 

4. That extensive experiments be conducted during the summer 
in order to determine the best method of cooling the air, since 
recourse must eventually be had to cooling, in addition to air re- 
newal. 

All plans for immediate improvement were confined to that 
portion of the subway between the Brooklyn Bridge and 96th street 
stations, leaving the Broadway and Lenox avenue branches for 
future consideration. 

The subway between the Brooklyn Bridge and Columbus Circle 
is about 4^ miles long and it contains 14 stations. Its interior 
volume is approximately 18,500,000 cubic feet. There are 89 
stairway openings at the stations aggregating about 3,870 square 
feet, approximating i square foot of stairway opening for every 
4,800 cubic feet of interior volume. No openings between stations 
were provided in this section when the subway was constructed. 

Between Columbus Circle and 96th street there are 7 stations 
inclusive, in about 2 miles distance. The interior volume is about 
8,500,000 cubic feet. The 20 stairway opetiings aggregate only 
922 square feet, or i square foot for about 9,200 cubic feet of 
interior volume, but there are also 17 ventilating openings between 
the stations with a total area of 1,734 square feet. The stairway 
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and ventilating openings combined equal 2,656 square feet — i 
square foot for 3,200 cubic feet of interior volume, as compared 
with I square foot for 4,800 cubic feet south of Columbus Circle, 
As a result of this greater ratio of opening, the condition in 
the subway above the Columbus Circle station is always better 
than in the section below it. 

After much study of the problem and numerous conferences 
with the Interborough Company the general principle was agreed 
upon that the best results could be obtained, under the conditions 
existing in the subway, by exhausting the air at points about mid- 
way between the stations, and thereby causing an inflow of air 
through the station openings. By this means the freshest air is 
always secured at the station and such iron dust as may be lib- 
erated is also, drawn into the interior and out through the exhaust 
openings there provided. 

Two mechanical means were available for exhausting the air 
— automatic louvres or valves and exhaust blowers driven by 
electric motors. 

The louvres are movable and are operated entirely by the move- 
ment of the trains in the subway. They are so constructed that 
they will only open outward, and are balanced so that they always 
remain closed, except when the air pressure inside is greater than 
that outside. The air pressure produced by a train as it ap- 
proaches the openings in which the louvres are placed forces them 
open. An outflow of air is thereby induced, and continues until 
the train has passed the louvres, when they immediately close. 
The air necessary to replace that removed can be drawn in only 
through the station openings. By this means a flow of air (more 
or less intermittent) is produced through the station openings into 
the stations and thence through the subway to the interior outlets 
The operation of the louvres is dependent entirely upon the train 
movement; therefore, the volume of air removed by them during 
any time of the day will depend upon the number of trains moving 
during that period. 

The Interborough authorities questioned the effectiveness of the 
louvres, but the results of observations made by the Engineering 
Department upon an experimental section justified their use. Tt 
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was found that approximately an average of 19,000 cubic feet per 
minute were discharged through 100 square feet of louvres be- 
twee- the hours of 6 a. m. and 8 p. m. ; an average of 14,400 
cubic feet per minute between 8 p. m. and i a. m., and 4,800 
cubic feet per minute between i a. m. and 6 a. m. 

If the air is to be renewed only for the purpose of ventilation, 
the instalment of a sufficient number of louvres would unques- 
tionably bring about the desired results; for the volume of air 
renewed is nearly directly proportional to the number of trains 
operated, hence to the number of passengers carried. When, how- 
ever, air renewal is desired also to aid in removing heat from 
the subway, train action should be supplemented by other devices 
such as blowers; especially should this be done during the night 
hours, when so few trains are operated. At this time the amount 
of heat liberated is at a minimum, and the outside temperature 
lowest, and consequently the greater cooling effect is reached by air 
renewal. 

Again, in the original construction no provision whatever had 
been niade for renewing the air in case the subway should be- 
come filled with smoke. Under such circumstances the signals 
would be obscured and trains would be stalled ; the louvres, there- 
fore, would not be operative. Blowers should be provided for 
such an emergency. 

The louvres or valves are not in themselves original, but their 
adaptation for use in the subway was conceived by one of the 
assistant engineers. 

The work undertaken for the purpose of accomplishing the 
above improvements was divided into four parts, each having its 
particular characteristics. 

1. Cutting openings in the vault lights from the Brooklyn Bridge 
to the 96th street stations, inclusive, and installing gratings therein, 
in order to provide additional inlet openings at stations to facili- 
tate the inflow of fresh air. 

2. Constructing fourteen ventilating chambers adjacent to the 
subway between the Brooklyn Bridge and Columbus Circle sta- 
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tions, inclusive, and installing blowers and louvres for the purpose 
of exhausting the air from the subway at these points. 

3. Installing louvres in the outlet openings now existing in the 
roof of the subway between the Columbus Circle and 96th street 
stations to provide for the outflow of air from the subway through 
these openings. 

4. Installing an experimental cooling plant at the Brooklyn 
Bridge station. 

Vault Light Openings at Stations. 

To facilitate the inflow of fresh air at the stations vault lights 
were cut out and gratings installed at nearly all stations. The 
area of the additional openings at each station was such that the 
total inlet opening provided, including the stairway openings, was 
proportional to the interior volume adjacent to the station. At 
the fourteen stations between the Brooklyn Bridge and Columbus 
Circle 4,712 square feet of vault lights were removed. It was 
estimated that 50 per cent, of this area — 2,356 square feet — was 
effective opening, thereby obtaining a 61 per cent, net increase in 
the effective openings in this section; 3,611 square feet of vault 
lights were cut out at the seven stations from Columbus Circle to 
96th street, inclusive, amounting to 1,805 square feet of effective 
area, or a 196 per cent, net increase. Altogether, at the stations 
from the Bridge to 96th street, 8,323 square feet of vault lights 
have been removed and gratings installed, providing total effective 
openings — including stairway openings — of 8,953 square feet, as 
compared with original openings which amounted to 4,792 square 
feet, or a total net increase of inlet openings of 87 per cent. 

The amount of inlet opening now provided from the Brooklyn 
Bridge to 96th. street equals i square foot for about every 3,000 
cubic feet of interior volume. It has already been noted that the 
original openings existing between Columbus Circle and 96th 
street, including the ventilating openings between stations, amount- 
ed to one square foot for every 3,200 cubic feet of interior volume, 
and that under such conditions this section of the subway has 
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always been cooler than the lower section. The above openings 
were completed before the summer was over and, as expected, an 
improvement was immediately noticeable. 

Wherever it has been practicable to do so, the vault light open- 
ings at the stations have been located over the tracks. Under such 
circumstances no provision has been made for drainage. When 
the openings occur over the station platforms copper pans have 
been placed below the gratings to intercept the drainage, and 
thereby protect the platform from the weather. These pans inter- 
fere more or less with the exhaling and inhaling action through 
the gratings, and their use is therefore avoided where possible. 

Generally the gratings have been located as near the curb as 
practicable. They have been placed so that the grating bars run 
parallel with the curb, and thus with the direction of street traffic. 
By this means pedestrians are prevented from tripping over the 
bars. As a further safeguard, non-slipping treads are attached 
to the tops of the grating bars, sometimes to alternate bars, and 
at other times to every bar. The latter arrangement has proven 
mors satisfactory. 

The above work was ordered to be done on April 20, and com- 
pleted on July 26. 

Renewing the Air Between the Brooklyn Bridge and Co- 
lumbus Circle Stations. 

It has already been stated that the original construction made 
no provision for openings between the stations in this section of 
the railroad. To provide the necessary openings, fourteen venti- 
lating chambers have been constructed adjacent to the subway at 
about the midway points between stations. These chambers are 
louvre and blower chambers combined. The louvres are operated 
continuously by the movement of the trains. Generally the blowers 
are only to be used at night, or for twelve hours out of twenty- 
four hours during the summer months. During excessively warm 
periods they may be operated during the whole twenty-four hours. 
They will always be available for use in an emergency. 

Altogether 4,394 square feet of louvre openings have been con- 
structed in the fourteen chambers, thereby providing that amount 




Inside Ventilating Chamber, Bryant Park, Between the Louvres 
AND Openings in Roof of Tunnel. 
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of outlet openings between stations where none existed originally. 
It is estimated that the louvres will exhaust from this section of 
the subway a total of approximately 675,000 cubic feet of air per 
minute, or eflfect a complete renewal once in about twenty-seven 
minutes. 

Twenty-five blowers, with from 5 to 7 feet diameter wheels, 
have been installed in these chambers. The rated delivery of 
these blowers at normal speed is about 990,000 cubic feet per 
minute; at maximum speed about 1,230,000 cubic feet per minute, 
producing in this section 19-minute and 15-minute renewals, re- 
spectively. The louvres and blowers combined should produce a 
renewal once in about 10 minutes. 

The chambers are constructed under the sidewalks adjacent to 
the subway. The air is exhausted from the subway into the 
chambers through openings in the sidewalls or roof of the struct- 
ure, and, except in two instances, thence it is discharged into the 
street through gratings in the sidewalk surface. As at stations, 
the gratings are located as close as possible to the curbs, with the 
grating bars running parallel to the curbs. Non-slipping strips 
are attached to the top of the grating bars. In the two excepted 
instances noted, the discharge gratings are located in the parkway 
areas. When practicable adjacent chambers are located on oppo- 
site sides of the subway. The chambers are built slightly larger 
than required for the blowers and louvres, in order to provide for 
emergency exits from the subway at these points. 

Ladders lead up into the chambers from the floor of the subway 
and thence up through removable grating sections to the street 
surface. The locations of these exits in the subway are to be 
indicated by illuminated "Exit" signs, lighted by an independent 
lighting circuit. Current from the same circuit is to provide sufifi- 
cient light in the chambers to show the position of the ladders lead- 
ing to the street. 

The louvres are constructed of galvanized black iron reinforced 
with standing ribs or stififeners. A round bar axle is attached to 
the louvre at one-third of its depth from the bottom. Small wheels 
are attached to the ends of the axle. The bottom of the louvres 
is counterweighted with a piece of round bar iron inserted into a 
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roll provided for it. The louvres are placed in louvre boxes made 
of galvanized sheet iron reinforced with bar iron. Inside of the 
ends of the boxes small cast metal grooves are attached, in which 
the small axle wheels roll, thereby providing a roller bearing. The 
louvres are counterweighted sufficiently to hold them closed; the 
smallest increase of pressure inside the subway opens them, and 
so permits an outflow of air. As observed from a moving train 
the louvres will generally appear closed. They are installed in 
either a horizontal or vertical position. The louvre units are 
generally about i foot 6 inches deep by 4 feet 4 inches long. 
Their dimensions vary a small amount, however, depending upon 
size of the roof or wall openings. They are placed in the openings 
in several tiers, the number of tiers depending upon the total 
width or depth of the openings. The area of louvre opening iu 
each chamber is proportional to the interior volume of subway 
between the adjacent stations. 

The blowers are fully housed with steel housing, and have 
single inlets. The wheels are 5, 6 and 7 feet in diameter, driven 
by 15, 25 and 30 h.p. motors, respectively. Generally the motors 
ire direct connected. With free inlet and outlet, the conditions 
under which they will generally operate, the 5-foot blowers will 
exhaust 27,700 cubic feet per minute, at 330 revolutions per 
minute ; the 6-foot blowers, 40,300 cubic feet, at 275 revolutions ; 
and the 7-foot, 53,800 cubic feet, at 235 revolutions. They are 
capable of exhausting 25 per cent, more air at their maximum 
speed. 

As with the louvres, the blower capacity in each chamber is 
proportional to the interior volume between the adjacent stations. 
In eleven of the fourteen chambers the required capacity was 
obtained by installing two blowers, one in each end of the cham- 
bers. Thus the units were duplicated as far as possible. In each 
of the other three chambers it was practicable to install only one 
blower. 

A special cable is being installed to provide current for operat- 
ing the blowers. The blower motors are to be so controlled that 
they all may be put in operation simultaneously from the sub- 
power houses in case of emergency. 




Bryant Park Ventilating Chamber, Showing Louvres, Gratings and 

Emergency Exit. 
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Table Giving Totai, Amount of Gratings, Copper Pans, 

Louvres and Fans Installed at Stations and 

Ventilating Chambers. 



Stations. 



Wall Street 

Brooklyn Bridge. 
"Worth Street.... 

Canal Street 

Spring Street 

Bleeclcer Street. . 

Astor Place 

14th Street 

1 8th Street 

33rd Street 

aSth Street 



J3rd Street 

Grand Central. 



Times Square . . . 

ioth Street 

Columbus Circle. 

66th Street 

72nd Street 

79th Street 

86th Street 

■91st Street 

96th Street 



Ventilating 
Chambers. 



City Hall Park. . 



Duane Street. . . 
Franklin Street.. 



Grand Street. . . . 
Prince Street. . . 



4th Street. . , 
iith'street'.! 



Union Sq. Park. 
20th Street 



25th Street.. 
31st Street.. 



Bryant Park ... . 
Long Acre Sq. . . 
isth'street.;.!;;! 



Area of 

Grating 

Installed, 

Sq. Ft. 



Area of 
Copper 
Pans, 
Sq. Ft. 



27 

346 

1,098 

3S6 

IS7 
343 

42; 
256 
500 
395 
426 
448 
540 
961 
281 

337 

387 

563 
244 
767 
635 
224 
550 
128 
668 
377 

68s 

196 

666 

668 

326 

693 



41 
226 



267 
89.4 

270 

26 



Fans. 



No. 



Diam. 



Lou- 
vres, 
Sq.Ft. 



253 
260 
226 
270 
244 
435 
371 
234 
220 
224 
350 

528 
346 
433 
315 
315 
31S 
315 
315 

310 
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This work was ordered on May 17 and completed on Novem- 
ber I. 

Renewing the Air Between the Columbus Circle and 
96TH Street- Stations. 

When the subway was constructed 17 ventilating openings were 
provided through the roof under the parkway surface between 
Columbus Circle and 96th street. One thousand seven hundred 
and thirty- four square feet of louvres have been installed in these 
openings. They will exhaust approximately 260,000 cubic feet 
per minute, or renew the air in this section- about once every 33 
minutes. 

This work was ordered on May 17 and completed on Decem- 
ber 30. 

To accomplish the same measure of improvement in this portion 
of the subway as the work which has been done south of Columbus 
Circle is expected to attain, it is proposed to install blowers in 
chambers constructed adjacent to the central openings between 
the stations. 

The plans carried out, as have been described, provide for a 
measure of renewal throughout the year by means of the louvres, 
and a maximum renewal during excessively warm periods by 
louvres and blowers' combined. They insure a positive renewal 
during the night hours in mid-summer by the blowers, thereby 
attaining the maximum cooling effect possible due to renewal; 
they provide emergency exits from the subway between stations, 
and, finally, they furnish means for a positive removal of smoke 
from the subway in case of fire. 
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Brooklyn Bridge Cooling Plant. 

This plant was designed by Mr. John E. Starr, Consulting 
Expert. Its purpose was to demonstrate what degree of cooling 
could be obtained from cold water pumped from the ground. 
Work was begun upon the installation of the plant on July 2, and 
it was completed and put in operation on August 29. Its operation 
was continued through the remainder of the summer until the last 
of October. The plant was operated only during the day time, 
from 7 a. m. to 8 p. m. on week days, and from 10 a. m. to 8 p. m. 
on Sundays. 

During a test made upon the plant on September 19, between 
4 p. m. and 6 p. m., when the average temperature of the outside 
air was 85.4 degrees, the cooling effected produced an average 
temperature on the station platforms of 80.9 degrees, or 4.5 de- 
grees cooler than the outside air. Comparing this result with a 
similar condition of outside temperature without cooling, we find 
that on July 19, 1905, between 4 p. m. and 6 p. m., when the 
outside temperature averaged 84.1 degrees, the Brooklyn Bridge 
Station averaged 91. i degrees, or the station air was 7 degrees 
warmer than the outside air. We find, further, before the cooling 
plant was put in operation, that the Brooklyn Bridge station was 
always from 2 to 6 degrees warmer than the Fourteenth Street 
and Grand Central stations; after it was operated, the Brooklyn 
Bridge station was from 2 to 4 degrees cooler than the same 
stations. 

While the above plant has indicated an effective means for cool- 
ing the subway air wherever ground water can be obtained, its 
extension throughout the subway would involve a large expendi- 
ture. Such an extension is not justifiable until another summer 
has shown what measure of improvement will be brought about 
by the ventilating chambers and openings at stations which have 
just been completed. 

The following is Mr. Starr's report upon the test of the plant : 
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Mr. George S. Rice, Chief Engineer, The Board of Rapid Tran- 
sit Railroad Commissioners : 

Dear Sir — I have the honor to present herewith my report on 
the test of the cooling plant at the Brooklyn Bridge subway 
station. 

Scope of Report. 

The scope of this report is intended to cover only the practical 
results obtained, and does not include a technical discussion of the 
subject, or the development of a heat balance between the fluids 
cooled and warmed. 

Arrangement of Plant. 

The plant was installed exactly as designed by me, as set forth 
in my previous reports, and in accordance with the original plans, 
which are on file in your office, and therefore needs no other 
description except to recall the fact that it consists of two (2) 
units, one on the east and one on the west side of the station. 
Each unit consists of two (2) artesian wells, from which water is 
pumped by electrically driven triplex pumps, through a bank of 
pipe situated on the unused local platform on each side. This 
bank of piping is enclosed in a galvanized iron casing, which has 
an inlet at one end connected to the discharge of two (2) elec- 
trically driven fans delivering about 7S,ooo cubic feet of air per 
minute for each unit, or 150,000 cubic feet per minute for the 
entire station. The other end of the pipe chamber connects 
with galvanized iron ducts leading over the island platforms. 
These ducts have grated openings -about 20 inches by 28 inches, 
discharging directly downward on the platforms. The water runs 
in counter-current with the air. 

This plant was started .'August 29, and run continuously into 
October, 1906, and intermittently when required since. 

Water Supply. 

It was expected and designed to use 400 gallons of water per 
minute, "but when the wells were sunk it was found that the level 
of the water was lower than expected, and rather than lose time 
in lowering the pumps to the bottom of the station, it was decided 
to place them on the platform level, from which point only about 
200 gallons per minute were obtained altogether. A larger supply 
might have been obtained from the platform level, but it was 
deemed unwise to speed the pumps on account of the danger of 
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losing suction at times and injecting air into the piping system, 
which would cause more or less trouble. 

Besides this 200 gallons seemed sufficient to'maintain a com- 
fortable temperature in the station under the existing conditions. 

The fans took suction directly from the air in the station, turn- 
ing it over and over, including such air as was drawn in at the 
passenger entrances by the action of the trains and ventilating 
chambers on each side of the station. 

Record of Test. 

The test was made under the direction of Mr. Turner and 
myself on October 19, igo6, when the outside temperatures ranged 
from 85 degrees to 90 degrees. This test was continuous from 
10:30 a. m. to 6 p. m. Readings were taken at intervals of 10 
minutes for certain portions of data, and at 15 and 30 minutes for 
other portions, according to the necessity of including every 
fluctuation. 

I have arranged the summary of these readings in two (2) 
periods. The first period runs from 10 :3o a. m. to 4 p. m., when 
the train movement was comparatively even, and the second period 
from 4 p. m. to 6 p. m., during a time of increased train move- 
ment. It will be observed from the tabulation of the results that, 
although the outside temperature was lower during the last period, 
the station temperatures were higher, due to increased train move- 
ment. This is, of course, a characteristic of subway temperatures. 
I present the result of the test in Table i herewith. (Table i 
appended.) 

Discussion of Results. 

I call vour attention to some of the relations disclosed by the 
table. 

During the first period (from 10:30 a. m. to 4 p. m.), the 
temperatures tabulated as "in the flow," indicated that persons 
standing on the platform, under or near the gratings, were in a 
current of moving air of a temperature of 76.8 degrees on the west 
platform, or 9.8 degrees below the outside air. This flow of air 
was perceptible for a distance of five (5) or six (6) feet radius 
from a point on the platform below the centre of grating, and . 
as the gratings were spaced on about ten (10) feet centres, the 
"flow" areas practically overlapped. 

On the east platform this "flow" air temperatures averaged 79.5 
degrees or 7.1 degrees below the outside air. 
. Elsewhere on the west platform, where the air was not in so 
rapid motion, the temperature was 80.7 degrees, and on the east 
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platform 81.9 degrees, while the air on the street was 86.6 degrees. 
At all points on the platforms, however, the air was in fairly rapid 
motion. 

It was particularly noticeable that the regular passengers at this 
station would line up in the zone of the more swiftly moving air. 
I consider, after spending much time in this station observing the 
operation of the system and the effect on the public, that a divided 
distribution of the air such as is accomplished by the ducts, and 
frequent openings, is essential to the success of any cooling 
method, as far as the platforms are concerned, as it contributes 
greatly to the comfort of the passengers by promoting evapora- 
tion from the body. I have observed little or no fanning by the 
passengers standing in the station while this plant was in opera- 
tion. 

The humidity on the platform, ranging from 64 to 68 degrees, 
seems satisfactory. 

It is perhaps needless to draw your attention to the fact that a 
comparison between the outside temperature and the inside tem- 
perature is not the only measure of the results obtained by any 
cooling system. The results should be compared with tempera- 
tures that would have obtained under the same condtiions of out- 
side temperature with and without cooling. 

I find, for example, from your records that on July 19, 1905, 
between 4 p. m. and 6 p. m., the outside temperature averaged 
84.1 degrees, while the Brooklyn Bridge station averaged 91. i de- 
grees, or the station air 7 degrees higher than the outside air. 
In this test of September 19, 1906, during the same hours, -the 
outside air averaged 86.2 degrees, while the station averaged 80.9 
degrees, or 4.5 degrees below the outside air. 

It will be noted that during this test the ventilating chambers on 
each side of the Bridge station were in operation, and that air, by 
reason of their operation, was drawing in at the Bridge station, 
and was being taken care of by the cooling apparatus. How far 
the cooling of the air at the station affected the temperatures in 
the subway on each side to the ventilating chambers I cannot say, 
as arrangements were not made to investigate this feature. 

However, whether the influence in this direction was large or 
small, it will be remembered that only one-half the calculated 
amount of cooling water was used. 

My original calculations included the taking .in of 150,000 cubic 
feet of air at 90 degrees and cooling to 75 degrees with 400 
gallons of water. There is hardly a doubt but that this amount 
of water can be procured when the pumps are lowered to gain 
about four (4) feet on the suction. 




Ventilating Chamber, Fifty-Fifth Street and Broadway — Emergency 
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There then seems to be no doubt that the original calculation is 
quite safe. The figures were based on a heat transfer of 7.5 B. 
T. U. per square foot per hour per degree of difference, between 
the means of the temperature of air and water, and the plant was 
laid out on that basis. 

From Table 2, herewith, it appears that the actual results 
showed that we are quite within safe limits, as the actual transfer 
was between 9.4 B. T. U. and 11.3 B. T. U. per square foot per 
degree of difference of means, and that the range of the air was 
about 8 degrees on 200 gallons of water. Therefore, a range of 
T5 degrees may be safely counted on with the full supply of 400 
gallons, with an initial temperature of 90 degrees, and a conse- 
quent wider difference of means. 

Nate on Air Handling. 

Observations of preliminary tests showed that, owing to the 
heat generated by train movement, the temperature at this station 
at the inlet of the fans, holds at about 78 or 79 degrees, even 
when the outside air is below this temperature. 

It would be desirable, therefore, to construct an inlet duct to 
the suction from the outside air, controlled by a damper, so that 
when the outside air drops below, say, 78 degrees the damper 
may shut off suction from the station and turn on suction from 
the outside. In this way the station air can always be kept below 
the outside air, down to about 70 degrees, when the outside is 
below 75 degrees, which I assume will be as loW a point as it 
will be desirable to reach. The shifting of the damper can be 
controlled automatically by thermostat if desired. 

Bxtension of the System. 

If the results of the operation of this apparatus seem satis- 
factory, I would be glad to take up the subject of its extension 
to other stations. 

Respectfully submitted, 

■KT ->^ ^ , ^ John £. Starr. 

New York, October 30, 1906. 
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TABLE I. 



FIRST PERIOD. 
10 A. M. to 4 P. M. 



SECOND PERIOD. 
4 P. M. to 6 P. M. 



Average, 
West 
Side. 



Average. 
East 
Side. 



Average. 
Both 
Sides. 



Average. 
West 
Side. 



Average. 
East 
Side. 



Average. 
Both 
Sides. 



Gals, water, per min.. 

Lbs. water, per min... 

Cubic ft. air, per min. . 

Temp, air inlet to fans. 

Temp, air outlet from 
fans 

Range of air 

Temp, water inlet to 
coils 

Temp, water outlet of 
coils 

Range of water 

Temp, air on platform 
in the "flow" un- 
der gratings 

Temp, air platforms not 
in the "flow" 

Avge. temp., platform.. 

Humidity, platform. . . . 

Outside air, temp 

Outside air, humidity. . 
, Air in "flow" on plat- 
form under outside 
air 

Avge. air on platform 
under outside air.. 

Highest temp, of outside 
air, at 12:20 p. m.. 

Avge. platform temp., 
12:20 p. m 

Difference 

Highest temp, of outside 
air, at 4:50 p. m. 

Avge. temp, at 4.50 
p. m., on platform 

Difference 



110.00 
917.40 

!,400.00 

81.30 
73.89 

7-41 



7S-I0 
14.00 



76.B0 

80.70 

78.70 

68% 

86.60 

60% 



9.80 



88.30 

78.70 
9.60 



91.90 

766.46 

73,200.00 

83.12 

7S-I0 
8.02 

61.10 

76.68 
15. iS 



81.90 

80.70 

69% 

86.60 

60% 



7.10 

5. 90 

88.30 

S0.20 
8.10 



201.90 

1,683.80 

145,600.00 

82.21 

74-49 
7.72 

61.10 

75.64 
14.54 

78.15 

81.30 
79.70 
68.5% 
86.60 
60% 

8.45 

6.90 

88.30 

79-45 
9.85 



105.20 
877-36 
73,980.00 
83.04 

75.00 
8.04 



76.00 
14.90 



77-90 

8 1.90 

79-90 

68% 

85-40 

60% 



7-So 



88.70 

740.13 

73,800.00 

85.00 

75-50 
9-50 

61.10 

77-57 
16.47 



81.00 



86.20 

79.80 
6.40 



193-90 

1,617.50 

147,780.00 

8^02 

75-25 

8.77 

61-10 

76-78 

15-68 



82.80 

81.90 

64% 

85.40 

60% 



3-50 



86.20 



81.20 
5.00 



82.3s 
So. 90 
66% 
85.40 
60% 



5-95 



86.30 

80.50 
5.70 



Ventilation of Subway. 



209 



TABLE 2. 

Showing Rate of Heat Transfer Per Square Foot Per De- 
gree Difference of Mean Temperatures. 



West 
Side. 



East 
Side. 



Pounds of water per minute 

Range of water, degrees 

British thermal units per minute 

British thermal units per hour 

Mean temperature of water 

Mean temperature of air 

Difference of means 

Heat transfer per hour per degree of difference 

Surface 

Transfer per degree difference per hour per square foot. . 
Tonnage per day, expressed in terms of melting ice, tons. 



917.40 

14.00 

12,843.00 

770,580.00 

68.10 

77-59 

9-49 

Sl,200.00 

7,200.00 

11.30 

64.20 



766.40 

15.08 

ii>SS7-oo 

693,420.00 

68.59 

79.11 

10.52 

65,914.00 

7,000.00 

9.40 

57.80 



Total tons, 112 per day. 

In connection with this work of ventilation, I desire to express 
my appreciation and thanks to Mr. L. B. Stillwell, Dr. E. B. Rosa 
and Mr. H. St. Clair Putnam, representing the Interborough 
Company; also to Dr. George A. Soper and Mr. John E. Starr, 
and to Mr. Alfred Craven, Deputy Chief Engineer, and Mr. D. L. 
Turner, General Inspector of Stations, for their able assistance 
in connection with the problem. The structural designs for the 
ventilating chambers were prepared under Mr. Sverre Dahm, 
General Inspector of designs, and they were constructed under 
Mr. D. L. Turner, General Inspector of Stations, and Messrs. 
George Hallett Clark and John H. Myers, Division Engineers. 
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Report of a Sanitary Investigation of the Air of the New 
York Rapid Transit Subway, Covering the Period prom 
July i to December 31, 1905. 

Mr. Alexander E. Orr, President, Board of Rapid Transit Rail- 
road Commissioners, No. 320 Broadway, New York City : 

Sir— In accordance with your request, as communicated to me 
by Mr. George S. Rice, your Chief Engineer, I have made a care- 
ful sanitary investigation of the subway, with special reference to 
the condition of the air. As requested by Mr. Rice, the investiga- 
tion covered the period from July i to December 31, 1905. 

The results of my investigation have been made the subject of 
frequent written and verbal reports to Mr. Rice during the prog- 
ress of the work. A summary of the leading facts brought out 
and my conclusions up to October i were contained in the pre- 
liminary report which I submitted to your Board on October 19, 
1905. 

The following report covers the results of my investigation for 
the whole six months. It contains, first, a brief review of some 
of the most essential facts and conclusions which have resulted 
from the investigation ; second, a concise but ■ more extended 
digest of the data ; third, in appendices, the data in full, with com- 
prehensive tabulations and summaries. 

In all there have been about 2,200 chemical analyses of air, 
3,000 determinations of bacteria in the air and about 400 other 
analyses in special studies of oils, dusts, disinfectants and other 
substances. About 50,000 determinations of temperature and 
humidity were made before the present system of automatic and 
continuous temperature records could be adopted. 

Considerable care was taken in the selection of my assistants 
and it is to their skill and intelligence that a large share of credit 
is due for the results. From first to last, the number of my 
assistants was twenty-one. About two-thirds of this number were 
college or teclmical school graduates. 

Mr. George S. Rice, Chief Engineer to your Board, has been 
continually consulted with respect to the conduct of this investi- 
gation. New lines of inquiry and estimates of expenditures were 
submitted to him before being decided upon. The work was 
laid out in accordance with his wishes and has been carried on 
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■with the object of assisting him in his more comprehensive studies 
of methods of cooling and ventilating the subway. Mr. Rice sup- 
plied me with much information concerning the construction and 
operation of the road and I regret that I have not been able to use 
any of these facts in my report. 

I have also enjoyed the benefit of assistance from a number of 
friends in Columbia University, among whom I may mention Dr. 
Charles F. Chandler, Professor of Chemistry; Dr. T. Mitchell 
Prudden, Professor of Pathology ; Dr. William Hallock, Professor 
■of Physics, and Dr. Philip Hanson Hiss, Adjunct Professor of 
Bacteriology. To these and others whose personal and scientific 
interests have aided in this work, I desire to express my apprecia- 
tion and thanks. 

Review of Principal Conclusions. 

A fact which was appreciated at the outset of my investigation, 
and which should never be lost sight of in considering the results, 
is the great extent of the space under consideration and the large 
number of conditions which were capable of affecting the air. It 
should not be assumed that what has been found true for one time 
-and place has a general application, nor that what has been found 
to hold good for the subway as a whole must also hold good for 
-every part of it. I am moved to make these remarks because of 
the necessity of having to use many averages and isolated figures 
in stating the results and because of my inability to present the 
data adequately within the brief time and space available. Had it 
been possible to give all the tables, diagrams and discussions upon 
which my conclusions are based, a much more comprehensive 
knowledge of the subject could have been given. 

Regarded as a whole, the results of the analyses indicate that the 
•air of the subway was frequently renewed. Yet several consider- 
ations prevent this seeming excellence from being regarded by me 
as conclusive. In view of the great importance which attaches to 
some of the subjects investigated, it would have been advantage- 
ous if more time and attention could have been concentrated upon 
"them. 

There are no records by which to judge whether the air of the 
subway is, or is not, as satisfactory as it has been found feasible 
to make the air of the best foreign underground roads. The pub- 
lished tests of ventilation of subways in other parts of the world 
"have neither been extensive nor conducted under conditions at al! 
comparable with those in the Rapid Transit Subway of New York. 
The conditions in the Boston subway approach nearest to those 
liere. From the few analyses which have been reported, the air 
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in the Boston subway appears to be less satisfactory than the air 
in the New York subway. 

The study of the question of dust resulted in the discovery of 
many important facts regarding the properties of the peculiar 
black, metallic dust of the subway. The great aggregate weight 
of iron which is ground up and thrown into the air by the opera- 
tion of the trains, and the association of these particles with or- 
ganic and oily substances and bacteria suggested the need of vari- 
ous inquiries which would have carried this investigation beyond 
the period of time allotted. 

From the beginning of my investigation, the air was warmer 
in the subway than out of doors. Had no trains been running it 
would have been cooler inside than outside during the summer. 
In the fall the average temperature would have been about the 
same inside and out. In the winter the temperature would have 
been, as it has been, warmer than in the streets, but this difference 
would have been less. I have not thoroughly investigated the 
causes or remedies for the heat, these subjects being beyond the re- 
stricted scope of my studies, but I have accepted the undisputed 
opinion that it was derived chiefly from the motors and other elec- 
trical apparatus. Computations show that the heat emanating 
from the passengers has played but a small part in elevating the 
temperature. 

Observing that in operating the road a considerable amount of 
power is used which, in my judgment, could be saved, and that the 
existing ventilation of the subway carried off much of the heat pro- 
duced, I ventured to suggest in an earlier report that benefit would 
result from increasing the openings to the outside air and improv- 
ing the cars and methods of operating them. That part of my 
suggestion which related to the effectiveness of openings has been 
fully supported by the results of analyses of the air. 

Not only the movement of the trains but the action of the wind 
in the streets has caused the air to circulate in and out and between 
stations. So great has been the amount of ventilation produced 
in these ways that the effects of centrifugal fans and other devices 
which have been experimentally used to increase the ventilation 
have been completely hidden. 

Sanitary considerations do not lead me to view the heat of the 
subway in summer with alarm. In fact, the conditions in winter, 
when strong draughts of cold air enter the stations, are far more 
apt to affect health. The difference in temperature between the 
subway and streets was much less in hot weather than was gen- 
erally understood. The average temperature of the subway in 
July and August was 5.6 degrees higher than that of the streets. 
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and in the hottest week it was about 10 degrees higher. It is true 
that greater differences than these occurred for short intervals of 
time, but the greatest difference generally occurred in the early 
morning or at night when few people were traveling. When the 
outside air was hottest the difference between the subway and 
street was least. 

Careful observation has convinced me that in many cases sen- 
sations ascribed to heat have been due in part to odors and other 
unpleasant conditions which it is practicable to improve. I place 
much importance on the need of preventing unnecessary odors and 
dust, and believe that if the subway is kept in a strictly clean and 
sanitary condition that that degree of heat which is inevitable will 
have no injurious effect upon health. As to the effect upon travel 
due to the discomfort caused by the heat in summer, it seems rea- 
sonable to believe that the public will adapt itself to the discomfort 
due to the unavoidable heat, if it is known that the subway air is 
reasonably pure and as agreeable as it is practicable to make it. 
However desirable, it should not be expected that the air of the 
subway will ever be as cool and pure as the air of the streets any 
more than that the air of the streets will be as fresh and pleasant 
as the air of the country. There must always be some heat, dust, 
odor and noise, produced by the friction and wear and tear of the 
machinery. If it is found feasible to cool and otherwise improve 
the air by refrigeration, fans or other mechanical means, the ad- 
vantage of doing so is apparent, but if this result cannot be ac- 
complished the consequences will not be found disastrous. Of 
far more importance than the question of heat is the need of main- 
taining proper conditions of cleanliness in the subway. 

The sanitary administration of the subway has been the most 
unsatisfactory feature brought out in this investigation. Inspec- 
tion has shown the existence of conditions which call for immedi- 
ate improvement. The stations and toilet rooms have not been 
kept in a clean and orderly condition. It is difficult to criticise 
too severely the filthy condition of the roadbed at the stations or 
the neglected condition of ventilation and cleanliness in some of 
the toilet rooms. Unless these conditions are corrected they may 
very promptly be regarded as suitable subjects for the attention 
of the Board of Health. 

Digest of Results. 

The different subjects which have received my attention in this 
investigation will, for convenience, now be considered more fully 
under the following heads : 
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I. Temperature and Humidity of the Air, 
II. Chemical Condition of the Air, 

III. Bacterial Condition of the Air, 

IV. Present Ventilation and Effects of Ventilation Experi- 
ments, 

V. Odors in the Subway, 

VI. Dust in the Subway, 

VII. Sanitary Care of the Subway. 

The methods employed in studying these questions have been, 
for the most part, such as have been used in other sanitary and 
meteorological investigations in which a high degree of accuracy 
has iseen required. The suitability of the method to the work in 
hand was in all cases carefully tested. In some instances special 
apparatus and methods of analysis had to be devised, but, for the 
most part, the methods have been only such as were standard and 
capable of being duplicated. For the most part the air analyzed 
has been that at an elevation of i8 inches to 2 feet above the pave- 
ment. This height was decided on as the most convenient and 
suitable after comparative tests of the air at different elevations. 
But few samples were taken of the air of the cars, since this was 
the desire of your Chief Engineer. 

Temperature and Humidity op the Air. 
Early Methods of Observing Temperature and Humidity. 

The earliest date upon which any systematic record of tempera- 
ture or humidity seems to have been made in the subway was June 
26, 1903. At that time a number of maximum and minimum ther- 
mometers and stationary wet and dry bulb hygrometers, with some 
recording thermometers, were placed in the subway at various 
places between City Hall and Columbus Circle, at different points 
above Fifty-ninth street and outside. 

The accuracy of the observations made with these instruments 
was carefully studied by me, with the result that the temperature 
observations were found to have been correct, probably to within 
5 degrees, and the humidity observations to within 20 per cent. 
The readings were generally too high. Owing to these errors and 
the unfavorable location of some of the instruments, the data which 
were collected with them should be interpreted with caution. 
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Methods of Observing Temperature and Humidity from July 1 
to September 18, 1905. 

Temperature and humidity observations were first undertaken 
by me on July i, 1905. They were taken with sling psychrometers 
designed as made for the United States Weather Bureau, with 
some minor changes intended to fit them especially for the subway 
work. They were tested by me at a testing station established for 
the purpose of determining the accuracy of the various instru- 
ments employed in the investigation, and were found to be correct 
to i-io of I degree Fahrenheit. Four observers were employed in 
making the psychrometcr observations. Each visited a given 
number of stations each day and observed the temperature and hu- 
midity of the inside and outside air. The express stations were 
usually visited twice. As a rule it was feasible to make observa- 
tions only at certain hours of the day ; the late afternoon, night and 
early morning were not generally included. Yet the data so ob- 
tained, when worked into averages for the days and weeks, give a 
good idea of the conditions experienced by the patrons of the road. 
For one week, August 10 to 16, observations were made through- 
out the day and night, and the data so collected were carefully 
tabulated and compared with the daily averages obtained in the 
usual way. Both sets of averages agreed closely. The total 
number of temperature and humidity observations to October i 
was about 50,000, considering the temperature and humidity ob- 
servations separately. The relative humidity was calculated from 
the readings of the psychrometers by means of tables issued by 
the United States W-eather Bureau. Tables showing the times and 
places where temperature and humidity observations were made, 
with the results in full, together with daily and weekly averages 
and summaries of maxima and minima results, have been trans- 
mitted to your Chief Engineer and constitute Appendix No. i of 
this report. 

Final System of Obtaining Records of Temperature. 

Tlie observations with sling psychrometers were not intended 
to furnish the data from which the most important deductions con- 
cerning the ventilation of the subway were to be derived. The 
instruments needed for this purpose were thermographs, which 
were capable of giving continuous records. On September 18 a 
number of new thermographs were set up, and those which had 
been used since 1903, after careful test and adjustment, were re- 
located. 
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The thermographs were placed in specially constructed cages in 
the stations of the subway, generally on the east side and south end 
of the platform, as far removed as possible from local draughts 
and other temporary disturbing conditions, about 4 feet from the 
pavement. The total number of thermographs which have since 
been in use is twenty. All were made by J. Richard, Paris, and on 
test were found capable of recording slow changes of temperature 
to within i degree of temperature and 15 minutes of time, if vis- 
ited daily and kept clean and adjusted. A special observer was 
trained to keep them in good condition, to check their readings 
with a sling psychrometer, to make necessary adjustments and to 
renew the record sheets every week. The records have been sys- 
tematically filed. The management of the thermographs and the 
observation of relative humidity were turned over to your engi- 
neering corps on November 18, with the recommendation that the 
sy.«tem be made permanent. 

Observations with a delicate mercurial thermometer have shown 
that changes of temperature occur in the subway of far greater 
extent and frequency than is indicated by the thermographs. The 
latter have an inertia or lag which causes them to respond with 
less promptness than mercurial thermometers to rapid changes of 
temperature. In some cases thermographs which were capable of 
showing fluctuations of as much as 6 degrees within an hour's 
titjie failed to record changes of 7 degrees in one minute. The 
thermographs show average conditions. 

' Temperatures in the Subway Before It Was Opened. 

In view of Ihe overheating of the subway air which took place 
in the summer of 1905, it is interesting to briefly review some of 
the temperature characteristics of the road before it was thrown 
open to travel. In reviewing these figures it must be remembered 
that the entrances, exits and blow holes were more or less closed 
at this time, and that the free circulation of air was correspond- 
ingly obstructed. Had all the present openings been free there 
would have been less difference between the air inside and out. 

During construction and before the subway was covered by a 
roof its temperature was practically that of the outside air. After 
the roof was put on a marked difference became visible. The tem- 
perature of the subway was much more constant than that of the 
outside air. Before trains were run, hourly and daily changes out- 
side seemed to affect it but little, while the more marked and con- 
tinued changes produced visible efifects. 

In winter the air outside was cooler and in summer warmer than 
the air of the subway. The total range of temperature of the 
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subway air at One hundred and twelfth street for the year, August 
•6, 1903, to July 27, 1904, was from 22 degrees to 68 degrees, or 46 
•degrees, while the range outside was from 2 degrees to 94 degrees, 
or 92 degrees — twice as great. 

During the hottest week in the subway, before it was opened, 
the temperature, according to the One hundred and twelfth street 
records, averaged 59.4 degrees, while the street temperature was 
'/y.y degrees ; difference 18.3 degrees. 

The records are not sufficiently numerous or exact tO' enable 
us to determine the normal temperature of the earth through 
which the subway runs. In fact, this temperature probably varies 
according to the depth under the surface and other conditions. In 
the deep tunnel which runs under the Harlem Meer in Central 
Park a temperature of 54 degrees was frequently observed in June 
and July, 1903, although the temperature outside at the same time 
reached 95 degrees. ' 

In the year in which the road was opened the subway at Colum- 
bus Circle averaged about 15 degrees warmer than the average 
temperature outside. In March and April the average tempera- 
tures inside and out were about the same. From the middle of 
April to the end of September the subway at Columbus Circle was 
•cooler than the air outside. 

Temperatures Immediately After Opening the Subway. 

From the middle of August until the opening day, October 27, 
1904, the subway air was gradually cooling from the highest point 
which it had reached in the summer, and from that time tO' the end 
-of the year the temperature gradually fell. The large amount of 
travel which the subway experienced at the start did not visibly 
affect the decline in temperature which was to be expected at this 
season of the year. For the first ten weeks of 1905 the subway 
was only slightly warmer than in 1904. It is not clear that this 
difference was solely due to the fact that the road was in operation. 
"The temperature outside was warmer than it had been during the 
year before. 

Beginning about the middle of March, or at that season when, 
in other years, the average temperature inside and outside had 
been about the same, the heating of the air due to the operation of 
the road first became distinctly visible. Instead of the outside air 
becoming warmer than the inside, as had been the case the year 
"before, the average temperature inside remained higher. Thence- 
forth higher temperatures in the subway became the rule both 
"winter and summer. 
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Temperatures Since July i, 1905. 

Throughout my investigation the air of the subway has been 
warmer than the air of the streets. This difference has increased 
considerably during the autumn and winter nionths. In the early 
part of July the difference between the average temperature for 
the day, inside and outside the subway, was less than 5 degrees. 
In the latter part of September it was over 10 degrees. In 
January it' was at some stations about 20 degrees warmer than 
the outside air; an average difference for a week of 30 degrees 
was found at one station. 

Referring now to the observations of temperature and humidity 
made by the sling psychromieters, we are prepared to obtain a 
more accurate idea of the conditions which obtained in the summei 
after the subway was opened. The subway air grew warmer as 
the summer season advanced. It averaged 81.0 degrees through 
July. In the week of August 4 to 10 it was 83.4 degrees. There- 
after it declined very gradually until the latter part of September, 
when it was 76.0 degrees. In the week of September 29 to Octo- 
ber 5 there was a slight rise to 78 degrees. This was followed by 
a more rapid decline than had occurred at any time before, and 
excessively high temperatures were not again experienced. 

During its warmest period the temperature of the subway fol- 
lowed the temperature of the outside air, except in its more ex- 
•■reme and rapid changes. The correspondence is seen to be most 
marked when the data for the inside and outside air are compared 
as weekly and monthly averages. The average temperature in the 
subway for the daytime for July and August combined was 82.4 
degrees ; it was 76.8 degrees outside ; difference 5.6 degrees. . 

The Highest Temperatures in the Slimmer of 1905. 

The highest temperature observed by me in the subway was 95 
degrees. This occurred at the Brooklyn Bridge Station July 18, 
1905. 

The hottest week was that of August 4 to 10, inclusive. The 
average daily temperature for the subway during this time was 
83.4 degrees ; for the outside air 78.2 degrees ; difference 5.2 de- 
grees. The maximum temperature observed in the subway during 
this hottest week was 88.2 degrees ; in the streets it was 88.2 de- 
grees at the same time. 

Humidity. 

The relative humidity in the subway has generally been less than 
out of doors, but the dew point has been higher. In other words. 
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the amount of moisture present has been actually greater, but it 
has appeared less in the subway than out of doors. There have 
been no fogs nor mists in the subway. A faint haze has not been 
uncommon. 

The average relative humidity of the subway for July and Au- 
gust was 57.5 per cent. ; for the outside air 60.6 per cent. ; differ- 
ence 3.1 per cent. The greatest average relative humidity oc- 
curred during the week when the average temperature was high- 
est. During this period the relative humidity averaged 64.4 per 
cent. 

Value of Thermograph Records. 

The records obtained from the thermographs, established in the 
middle of September, give an excellent idea of the average differ- 
ences in temperature which have existed between the subway and 
the streets, and between one subway station and another. They 
also show hourly fluctuations in temperature which give clues not 
only to the origin of the heat, but to the extent and method of ven- 
tilation, movement of trains and a considerable number of other 
instructive conditions. Daily observations with the sling psy- 
chrometer give a sufficient knowledge of the relative humidity and 
dew point. 

Warmest and Coolest Stations. 

The coolest station, as indicated by the thermographs, has been 
Canal Streeet and the warmest Astor Place. The lowest tempera- 
ture recorded at Canal street was 30 degrees ; outside temperature 
14 degrees; difference 16 degrees. At the same time the air at 
the Brooklyn Bridge and Astor Place Stations was 54 degrees, or 
4'J degrees warmer than the outside air. The express stations, 
with the exception of Ninety-sixth street, have all been warmer 
than the local stations in their vicinity. The greatest range in 
temperature has occurred where there has been the greatest ratio 
between the area of the openings to the outside air to the cubic air 
space of the stations. 

Chemical Conditions op the Air. 
Carbon Dioxide, the Leading Test. 

The chemical analyses of the air have chiefly been confined to 
the determination of carbon dioxide. No other test could give 
such a correct knowledge of the extent to which the air was viti- 
ated and none could be made in such large numbers as were want- 
ed with so little probability of error. 
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The method used in this analysis was that of Pettenkofer, with 
modifications described by Hempel in his "Methods of Gas Analy- 
sis," New York, 1902. Samples of air were collected in specially 
made round-bottom flasks of 2 litres capacity. No pains were 
spared to make the results accurate. Preliminary tests indicated 
that the results were probably correct to within about 3 parts in 
one million. The total number of samples analyzed was 2,084. 
Tables showing- the times and places of collection, and results in 
full, with daily and weekly averages and summaries of maxima 
and minima results have been transmitted to your Chief Engineer 
and constitute Appendix No. 2 of this report. The results of car- 
bon dioxide determinations are stated in parts per 10,000 volumes. 

Slight Vdiue of Analyses for Oxygen. 

About eighty samples of air were analyzed for oxygen. The 
method employed in this analysis is that given by Hempel in which 
the oxygen is absorbed by phosphorus. The difference between 
the amount of oxygen present in the subway and the streets was so 
slight and uninstructive that the determinations of oxygen were 
soon discontinued as a routine procedure. Tables showing the 
times and places of collection, and results in full, with daily and 
weekly averages and summaries of maxima and minima results, 
have been transmitted to your Chief Engineer and constitute Ap- 
pendix No. 3 of this report. The results are stated in percentages 
by volume. 

General Results. 

The chemical analyses of air produced results from which the 
following conclusions have been derived : 

The average amount of carbon dioxide in the subway air has 
been slightly larger than in the air of the streets. The average 
of all results is: for the subway, 4.81, and for the streets, 3.67; 
difference 1.14. This difference is comparatively slight. At no 
time was the amount of carbon dioxide large. The greatest 
amount of carbon dioxide found in the subway was 8.89. This oc- 
curred in the tunnel between the Grand Central Station and the 
Thirty-third Street Station on December 27, 1905, at 6.02 p. m. 

The carbon dioxide in the air of the subway varied according 
to the season, amount of travel, hour of day, place where the sam- 
ple was collected, amount of carbon dioxide in the outside air, and 
the velocity of wind in the streets. 

There was more carbon dioxide found in the autumn than in the 
summer or winter. 
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Hourly Variations in the Amount of Carbon Dioxide. 

The amount of carbon dioxide varied in the streets at different 
iiours of the day. It was highest between 5 :30 and 6 p. m. and 
lowest between i and 3:30 a. m. The amount increased from 
the minimum of the early morning hours to about 9 a. m., after 
which there was a fall to about 1 130 p. m., followed by a rise to 
the highest point of the day, which occurred between S :30 and 6 
p. m. The average range outside, as determined by hourly results, 
was .8 part per 10,000. 

In the subway the greatest amount of carbon dioxide oc- 
curred between 5 :30 and 6 p. m. Thereafter there was a gradual 
fall to the lowest point, which was reached between 3 and 4 a. m. 
The amount increased steadily in the morning to about 9 a. m., 
after which it fell irregularly to between i and 2 p. m. The aver- 
age for the whole day frequently agreed closely with the amount 
found between i and 3 p. m. In the late afternoon there was a 
rapid rise to the maximum for the day, which was reached at about 
5 :30 p. m. The difference between the greatest and least amount 
of carbon dioxide was, according to these hourly averages, 2 parts 
per 10,000. 

Differences in the Amount of Carbon Dioxide at Different Parts 

of the Subway. 

There was more carbon dioxide in the air at express stations 
than at local stations except at the specially well ventilated ex- 
press station at Ninety-sixth street. Among the principal express 
stations the largest average amotmt of carbon dioxide was found 
at Fourteenth street. Then came the Brooklyn Bridge, Grand 
Central, Seventy-second and Ninety-sixth Street Stations, in the 
order named. 

There was more carbon dioxide in the air between stations than 
at the adjoining stations, although this difference was in most 
cases very little. The results of 227 analyses show this difference 
to have been .31 part per 10,000. 

A marked difference occurred in the amount of carbon dioxide 
found in the section of the subway above Fiftieth street and the 
section below that point. The average of all results which were 
capable of showing this difference demonstrated that the air above 
the Fiftieth street dividing line was much purer than the air fur- 
ther down town. 
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Results of Oxygen Determinaiwn. 

The samples of subway air which were analyzed for oxygen 
were collected from 9:30 a. m. to 5:05 p. m., between Brooklyn 
Bridge and Ninety-sixth Street Stations. 

The average amount of oxygen found in the air of the streets 
was 20.71 per cent.; in the subway 20.60; difference .11. The 
least amount found in the subway was 20.25. 

Bacterial Condition of the Air. 

The studies which I made concerning the bacteria in the subway 
relate almost solely to their number. It was not practicable, with- 
in the time and scope planned for this investigation, to do more. 
Mv views upon the desirability of further bacteriological studies 
were set forth in reports submitted to your Board and your Chief 
Engineer in November and December. 

The Qxiantitative Methods Employed. 

The bacteria were collected by allowing them to settle from the 
air upon circular plates about 3J'2 inches in diameter, containing 
a standard agar culture medium, or by straining them from the 
air by means of sand filters. 

About 2,800 plates were exposed. The time of exposure was 
usually fifteen minutes. Most of the exposures were made at the 
subway stations at points as far removed from draughts as possi- 
ble. Exposures out of doors were made, for the most part^ in the 
streets on the line of the subway beyond the influence of subway 
air. After the plates were exposed they were taken to the labora- 
tory and incubated at the temperature of the human body for forty- 
eight hours. The colonies of bacteria which developed in this 
time were then counted. Care was taken to exclude molds from 
the count. Full tables and daily and weekly summaries of bac- 
terial results with the plate and filter methods have been trans- 
mitted to your Chief Engineer and constitute Appendices Nos. 4 
and 5 of this report. 

The collection of bacteria by the use of sand filters provided 
means for estimating the numbers contained in a measured volume 
of air. After a considerable amount of preliminary work the 
method adopted was substantially that devised by Prudden and 
described in "Studies from the Department of Pathology of the 
College of Physicians and Surgeons," Vol. 7, 1900. The results 
with filters were more accurate than the results with plates, chiefly 
for the reason that the method of collection was more satisfactory. 
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The results obtained by the two methods furnished a useful check 
upon one another. 

Additional Bacterial Work. 

Beside the routine estimates of the numbers of bacteria present 
in the air special studies were made of the length of life of the 
pneumococcus in the subway, the numbers of bacteria in accumu- 
lated dust, the action of lubricating oil upon bacteria, the molds 
present and the efficiency of various commercial deodorants and 
germicides. The results of these studies have either been com- 
municated in writing to your Chief Engineer or are contained in 
separate appendices to this report. 

General Statement of Bacterial Results. 

A careful examination of all the bacterial data collected in these 
studies, excepting the data which relate to the du§t, leads to the 
following conclusions : 

There were, on an average, more than twice as many bacteria 
found in the air of the streets as in the air of the subway, except- 
ing after rains, when fewer were found outside than inside. The 
average number of bacteria which settled from the air in fifteen 
minutes and were developed upon the plates was : in the subway, 
500; outside, 1,157; difference, 657. The average number of 
bacteria found by filtering the air was 3,200 per cubic meter of air 
in the subway and 6,500 per cubic meter of air in the streets ; dif- 
ference, 3.300. 

Molds. 

The molds recovered from the air by the filters were almost 
always less numerous in the subway than out of doors. The 
average number of molds found were : Outside, 75 per cubic me- 
ter ; inside, 80 per cubic meter ; difference, 5 per cubic meter. The 
maximum number was 1,100, found under Central Park. The av- 
erage ratio of molds to bacteria, as determined by the observations 
with filters, was i to 40 in the subway and i to 87 in the streets. 

Effect of Winds and Draughts. 

The wind in the streets had a decided effect upon the numbers 
of bacteria found both outside and inside of the subway ; the aver- 
ages show that outside five times as many were found with a wind 
of 18 miles per hour as with a wind of 9 miles. 

The numbers in the subway varied with the more decided 
changes in the streets. 
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The bacteria were more numerous near the stairways than at 
the ends of the stations. 

The bacteria were more numerous on the side of the station into 
which the wind blew from the streets than on the opposite side. 

There were more bacteria at the ends of the platforms where the 
trains left than where they arrived. 

The numbers of bacteria in the air of the subway varied with the 
amount of travel. They were most numerous when the number 
of passengers and trains were most numerous and fewest when 
the passengers and trains were fewest. 

Effect of the Oily Roadbed. 

It was not found that any harmful germs were capable. of multi- 
plying in the oil which dripped in large quantity from the machin- 
ery of the cars upon the broken stone ballast and wooden ties. On 
the contrary, this oil apparently removed and collected from the 
air large numbers of bacteria. 

Vitality of Pneumococcus. 

The pneumococcus, probably the infective cause of a common 
form of pneumonia, was found capable of retaining its virulence 
in dried sputum in the subway for twenty-three days. According 
to Wood, who made studies of the resistance of this germ for the 
Commission for the Investigation of Respiratory Diseases of the 
New York City Department of Health, the pneumococcus is killed 
in four hours in sunlight. 

Condition of the Air in, the Toilet Rooms. 

With few exceptions there were fewer bacteria in the air of the 
toilet rooms than in the rest of the subway. In some cases the 
numbers were much greater. 

The proprietary disinfectants used in the toilet rooms had no 
germicidal or deodorizing value. 

Present Ventilation and Effects of Ventilation Experi- 
ments. 

A thorough study of the ventilation of the subway was not un- 
dertaken by me, and in view of the comprehensive investigation of 
methods of ventilation and cooling which, I understand, has been 
made by Mr. Rice, Chief Engineer of the Commission, I made no 
effort to obtain a further knowledge of this subject than was nee- 
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essary in order to interpret my analyses. Consequently, some of 
the following remarks should be regarded rather as notes than as 
settled conclusions: 

The size and location, as well as the shape, of the openings be- 
tween the subway and the street, were found to be matters of con- 
trolling importance in ventilating the subway. 

The amount of carbon dioxide at different stations varied ap- 
proximately as the ratio between the cross sections of the openings 
and the cubic contents of the stations. 

The removal of about 280 square feet of vault lights at Ninety- 
sixth street gave immediate and sensible relief in the hot s'ummer 
weather, but the opening of 90 effective square feet in the roof of 
the stations at Fourteenth street, of 180 effective square feet at the 
Grand Central Station and 170 effective square feet at the Brook- 
Ivn Bridge Station was not enough to make their consequences 
felt. 

With respect to the location of blow holes, it appeared possible 
to determine with scientific exactness the conditions under which 
they n:ay be most effective. Blow holes have been proved in this 
investigation to have much value in aiding ventilation. In fact, 
special studies of the condition of the air above and below Fiftieth 
.^street showed plainly that the air was much purer in the sections 
which have blow holes than in those which do not have them. 

Currents of air due to the' combined action of the wind in the 
streets and the motion of the trains were measured at several stair- 
ways. As a result of eighty observations at eight stations, the 
air was found to have moved in and out of the subway at an aver- 
age rate of 573,000 cubic feet per hour at a single stairway. 

A local train was observed to push out about 15,000 cubic feet 
and an express train about 45,000 cubic feet of air through the 
passageways of a local station. This air was replaced after the 
trains passed by corresponding indraughts from the streets. The 
same air did not move in and out of the subway, but fresh air re- 
placed the subway air. The maximum velocity of air moving in 
at any stairway was 16 1-3 miles per hour. On this occasion the 
air was passing through this stairway at the rate of 3,800,000 
cubic feet per hour. 

The use of centrifugal fans, as experimented with under the di- 
rection of your Chief Engineer near the Brooklyn Bridge, Four- 
teenth Street and Bleecker Street Stations, and the use of auto- 
matic louvres between Fifty-ninth and Sixty-sixth streets, did not 
produce results "which were visible, although about 800 analyses of 
carbon dioxide were made to observe them. 

Observations of the passage of air from one station to another 



226 Report, of Dr. Soper. 



showed that the air of the subway, outside of the trains, may, in 
some cases, move from one station to the next at the rate of 640 
Unear leet per minute. The air between stations never became 
badly vitiated, according to my analyses. It is true that the larg- 
est amoimt of carbon dioxide found (8.89) was between twO' sta- 
tions, but on this occasion the average amount at the adjoining 
stations was also high (7.79). 

It is regrettable that a census could not have been made to de- 
termine the number of passengers carried and the frequency with- 
which the trains were operated, since this would have enabled me 
to estimate v/ith some precision the frequency with which the air 
of the subway was renewed. Unfortunately, no figures have been 
available which were capable of giving even an approximate idea 
of the number of persons in any part of the subway at any time. 
The only estimates of the passengers carried were based on the 
total number of tickets sold at the different stations per month. 

Odors in the Subway. 

Odors have been more or less present at all times and at nearly 
all places in the subway. In some cases, they have been so faint 
as hardly to be noticeable, and in others they have been very de- 
cided. The effects upon the passengers have varied with the sen- 
sitiveness of the individual. The most serious effects noted have 
been headache and a mild form of nausea. The odors have been 
most apparent during hot, damp weather, where the greatest 
crowding has occurred, and at stations which received the least 
amount of ventilation. 

Unusual pains were taken to ascertain the causes of the odors. 
It was not possible to analyze them chemically or to measure them 
by other means than the senses, although samples of subway dust 
and air, when brought to the laboratory, often bore the odors dis- 
tinctly, but by examining a large number of substances, heated and 
cold, and by attempting to duplicate the odors of the subway in 
closed rooms under suitable conditions of temperature and hu- 
midity, some of the causes have been discovered. 

Causes of Subway Odor. 

The broken stone ballast on the roadbed has been responsible 
for much of the odor noted in the subway. This broken stone 
was made from trap rock and its peculiarly slaty odor in the warm 
atmosphere of the subway could easily be distinguished, especially 
at the more open stations on damp days. Frequently, however, 
this odor was masked by others. 
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The oil used in lubricating the wheels and machinery of the cars 
has been one of the principal causes of odor. Large quantities of 
this oil, which is composed partly of fish and petroleum products, 
were allowed to drip from the machinery of the cars upon the 
ballast and ties of the roadbed. The odor of this oil rising from 
the roadbed and from the hot machinery has been particularly 
prevalent and persistent. It has existed in the air in a finely va- 
porized condition. Samples of subway dust have always con- 
tained a small percentage of this oil. 

A pungent and unpleasant odor has been given off by the pro- 
prietary disinfectant used in the toilet rooms. This odor has been 
especially disagreeable and so penetrating that it has occasionally 
been noticed on the streets outside of the subway. Laboratory 
tests have shown that the use of this compound has not been jus- 
tified by its germicidal or deodorizing effects. In fact, it has no 
value in these directions. 

A strong and peculiarly disagreeable odor has been produced by 
an oily cement used in fastening decorative tiles in place at some 
of the stations. The oil employed in making this cement has an 
unpleasant odor, and to disguise it a substance having a still more 
decided and unpleasant odor has been employed. Fortunately, the 
odor of the tile cement has not been lasting. 

Hot boxes, of which there was a considerable number when the 
road was first put in operation, have at times produced a persistent 
and suffocating odor. 

The odor of tobacco smoke has been common at the stations. 
The rules against smoking in the subway have not been strictly 
enforced. Lighted cigars, cigarettes and pipes have often been 
carried into the trains. 

Odors from concrete and paint have repeatedly been noticed. 
The former has been persistent, the latter transient. 

Odors of human origin have sometimes been present in the air 
of the subway, particularly during warm, damp weather and where 
there was much crowding. 

Excepting in rare instances where ignorant employees have not 
been under .strict supervision, the odors of the subway have not 
pointed to conditions dangerous to health. 



Dust in the Subway. 

The dust of the subway was made the subject of a special study 
because of the possibility that it might play an important part in 
producing or aggravating respiratory diseases. 
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Methods of Analysis. 

The dust was examined microscopically, chemically, bacterio- 
logically, and by a special method devised for determining the 
gross weight of dust in a measured volume of air. A table show- 
ing the chemical composition of eleven samples of subway dusts is 
contained in Appendix No. 6 of this report; A table giving the 
numbers of bacteria found in forty-three samples of subway and 
outside dusts is given hi Appendix No. 7. The gross amount of 
dust found in 171 samples of subway and outside air at various 
places is given in Appendix No. 8 of this report. 

Inspections of the cars and machinery were undertaken and in- 
quiries were made concerning the total loss in weight per month 
of brake shoes, rails, wheels and other metallic parts of the subway 
equipment. To have determined in the most positive way whether 
the breathing of subway dust produced any effect upon health 
required a line of study which was beyond that authorized by the 
Commission. My views with respect to the desirability of prose- 
cuting further inquiries into this matter have been communicated 
to you. 

Physical Characteristics of the Dust. 

In appearance the dust was always black and very finely divided. 
Owing to the presence of a small amount of oil it had a peculiarly 
adhesive character which caused it to attach itselt securely to all 
kinds of surfaces even when these were vertically placed and 
glazed. All parts of the subway which had not been recently 
cleaned or painted or were not of a dark color bore evidence of 
this black dust when my investigation began. It had a marked 
capacity for soiling linen and other light colored clothing. In 
summer the dust often produced yellow stains on the clothing of 
persons who remained long in the subway. 

When examined microscopically the dust was found to be com- 
posed of particles of many substances, conspicuous among which 
were thin, flat plates of iron. In fact, these could be seen with the 
naked eye upon the hats and garments of persons who had been 
riding in the subway. 

The size of the particles depended upon the place where they 
were found. The largest were visible on the roadbed. Most of 
the particles were so small as to escape notice, except where beams 
of sunlight entered the subway. 

Particles of dust, not iron, comprised bits of silica, cement, stone, 
fibres of wood, wool and cotton, molds and undistinguishable frag- 
ments. Besides the dust which resulted from the grinding of 
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metals, it was evident that the gradual wear and tear of everything 
in the subway contributed to the dust. The importance of main- 
taining the subway in a cleaner condition became very manifest 
from these studies. 

Chemical Composition of the Dust. 

The chemical analysis of eleven samples of accumulated dust 
from the subway indicated the following average percentage com- 
position; Total iron, 61.30, including 59.89 metallic iron; silica, 
etc., 15.58; oil, 1. 18; organic matter, 21.94. See Appendix No. 6. 

Weight of Dust in the Air. 

The average weight of dust found in the subway air, using all 
the results, was 61.6 milligrams per thousand cubic feet of air; in 
the streets 52.1 milligrams ; difference of 9.5 milligrams. The max- 
imum amount found in the subway was 204 milligrams. Twenty- 
three comparative tests were made to determine, with particular 
care, the weight of dust per thousand cubic feet of air inside of the 
subway and in the streets at the same time and as near the same 
place as possible. These showed an excess of dust in the subway 
of 47 per cent, over that outside. In five cases there was more 
dust outside, the greatest excess being 30 per cent. In the other 
eighteen cases the excess of subway dust over outside dust ranged 
froiji II to 800 per cent. 

The amount of dust found in the air of the subway varied with a 
number of circumstances. More dust was found at the arrival 
ends than at the departure ends of the station platforms. This was 
probably due to the fact that the brakes were applied near the 
arrival ends. More dust was found just before and just after the 
hours of greatest travel than at any other period of the day. The 
stations where the greatest weights of dust were found were ex- 
press stations ; there the amount of metallic dust formed by the 
braking of the trains was much greater than at the local stations. 

Numbers of Bacteria Contdined in Subway and Other Dusts. 

The number of bacteria found in the dust of the subway was 
usually smaller than the number found in dusts which had accu- 
mulated outside. The average result of analyses of thirty samples 
of dust which had accumulated in the subway was 500,000 bac- 
teria per gram of dust. The average obtained from six samples 
of accumulated dusts collected in different buildings in New York 
was 600,000. The largest number found in the subway was 



230 Report, of Dr. Soper. 

2,000,000 per gram. For comparison with these figures it is in- 
teresting to note that dust which had accumulated in a Broadway 
theatre contained 270,000, in a fashionable hotel 360,000, in a Fifth 
avenue church 320,000, in a tall office building 850,000, and in the 
attic of a country house 150 years old 110,000 bacteria per gram. 

Molds in the Subway Dii^t. 

Dust which had accumulated in the subway contamed over twice 
as many molds as dust collected in outside buildings. The ratio 
of bacteria to molds was 89 to I for the subway and 250 tO' i else- 
where. 

Further studies of the dust would have been very desirable. 

Sanitary Care of the Subway. 

The sanitary administration of the subway was briefly com- 
mented upon in my preliminary report of October 19, 1905, and 
several specific points of criticism there made were referred to as 
especially worthy of the attention of your Board. 

It does not appear that any of the conditions pointed out have 
been corrected. It may be well, therefore, to review and extend 
the suggestion which I formerly made and renew my recommen- 
dation that the sanitary care of the subway be improved. 

The ballast of the roadbed should be renewed at the stations or, 
better, replaced with concrete or other smooth surface which can 
be kept clean. The ballast at many of the stations has served as 
the receptacle for unlimited quantities of filth of the kind usually 
consigned to cuspidors. In the matter of expectoration the guards 
and other employees of the operating company, who should be the 
sanitary guardians of the subway, are the chief offenders. It 
seems unnecessary to refer in further detail to this subject. The 
disgusting and unsanitary conditions to which I refer are suffi- 
ciently evident to every passenger. I recommend that the ordi- 
nances of the Board of Health relating to spitting be enforced in 
the subway and that the roadbed at the stations be made clean and 
kept clean. 

Notwithstanding the recommendations of the Board of Health 
with respect to the sanitary administration of the subway, a copy 
of which accompanied my former report, dry sweeping has not 
been abolished at the stations. Apparently the porters and others 
in charge of cleaning the subway stations have not received precise 
instructions as tO' their duties and they are not obHged, as they 
shou'ld be, to follow, in every particular, methods of cleaning and 
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disinfection laid down by a competent superintendent. In sweep- 
ing, properly moistened sawdust and hair brooms should always 
be used. Suitable receptacles should be provided for the fresh and 
used sawdust, and the latter should be carried oflE every day. 

The sinks, urinals and closets of the toilet rooms should be 
cleaned at least twice daily with utensils kept solely for that pur- 
pose and afterward treated with an efficient disinfectant. 

Many of the toilet rooms have been in an unventilated and neg- 
lected state. The fan ventilators with which these rooms were to 
have been provided have not all been installed, in consequence of 
which the only means of ventilating the closets has been through 
the doorways to the subway. The warm, humid air of the toilet 
rooms, combined with the nauseating smell of a deodorant which 
Las been employed, has caused the air to be so unpleasant that 
the colored porters have often opened the doors and tied them 
back with strings. I urgently recommend that the toilet rooms 
be put in proper sanitary condition and kept clean or else perma- 
nently closed. 

The stairways and platforms have been washed so infrequently 
that the employees at many of the stations cannot remember when 
this work was last done. Mopping and scrubbing should be 
among the chief reliances for keeping the subway clean. With re- 
spect to cleaning, the Board of Health has said that the chief clean- 
ing of the stations should be at night immediately after the theatre 
crowds have gone home. At this time the cars, station platforms 
and closets should not only be swept, but also thoroughly and prop- 
erly mopped. They should all be scrubbed once a week at nighl 
Dusting of the stations should be done only with moist cloths, 
which should be properly cleansed after each using. The use of 
feather dusters should not be permitted either in the stations or 
the cars. 

At least four spittoons, raised from the platforms and contain- 
ing sawdust, should be placed in each station. These should be 
cleaned and disinfected at least once a day. 

At least one receptacle for papers, plainly labeled, should be 
placed in each station and should be emptied daily. 

At present the cars are cleaned at the yards of the operating 
company or in the subway itself. They are swept out too infre- 
quently and cleaned inside and out apparenly once in two or more 
days. Accurate information with respect to this matter has not 
been obtainable. The Board of Health has recommended that the 
cars at the yards, after sweeping, should be closed and after not 
less than three hours should be cleared of the dust which has set- 
tled. This should be removed from the seats and woodwork bv 
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dry or moist cloths, frequently renewed, and from the floors by 
large moist mops, repeatedly rinsed in fresh water. Thorough 
mopping of the floors of the cars should be done at intervals to 
be determined by experience. I concur in this recommendation 
and also advise the employment of the modern vacuum cleaning 
system. By this system the movable dust may be removed from 
the cars by suction and afterward concentrated and burned. Thi.s 
process should be especially applicable to cleaning the cars while in 
the subway, if it is necessary to clean them there. If they could 
be run into the outside air for cleaning this should be done by all 
means. 

Respectfully submitted, 

George A. Soper, Ph. D. 
New York, February i, 1906. 



WORK OF INSPECTION DEPARTMENT. 

All structural work, both mill and shop, for Contract No. i, 
was completed by the Department of Inspection of Material at 
the close of the preceding year ; and the records of the Department 
show practically all structural work completed for Contract No. 
2 at the end of 1906. Additional steel material was required to 
be manufactured and inspected during 1906 for the extension of 
the West Side viaduct to Van Cortlandt Park, now under con- 
struction, and also for guard-rail protection of columns on the 
sharper curves of the subway. Contract No. i. 

The total weight of steel accepted at the mills since commenc- 
ing work amounts to: 

For Contract No. i 166,259,579 pounds 

For Contract No. 2 24,817,464 pounds 

Weight accepted during 1906: 

For Contract No. i 12,254,499 pounds 

For Contract No. 2 9,862,508 pounds 
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Steel was rolled at the following mills : 



Carnegie Steel Company 

Pencoyd Iron Works , 

Brooklyn Stock 

American Iron & Steel Manufacturing Company. 
Jonson Sons , 



Totals 12,254,499 lbs. 9,862,508 lbs. 



Contract No. i. Contract No. z. 



11,792,512 lbs. 


8,197,162 lbs. 


397.190 " 


1.324.329 " 


64,527 " 


2,605 " 




338.412 " 


270 " 





This material was distributed for manufacture into finished 
work at the several branches of the American Bridge Company, 
and by the Baltimore Bridge Company, as follows : 



Pencoyd branch 

Trenton branch 

Athens branch 

Brooklyn branch 

Ambridge branch , . . 

Baltimore Bridge Company. 



Totals 12,254,499 lbs. 9,862,508 lbs. 



Contract No. i. Contract No. z, 



1,147,665 lbs. 


40,843 lbs. 


9,081,204 " 


4.175,803 " 


1,960,833 " 


5,271,404 " 


64.797 " 


2,605 " 




23,021 " 




348,832 " 



At the several shops there remains, unshipped to date, either 
in course of manufacture or as available stock, the following ton- 
nage: 





Contract No. 1. 


Contract No. 3. 




7,935.814 lbs. 


1,471,870 lbs. 
1.137.631 " 






Totals 


7.935.814 lbs. 


2,609,501 lbs. 
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This to be credited: 





Contract No. i. 


Contract No. -^. 




7,619,863 lbs. 
315,951 ■* 


2,479,617 lbs. 
994 " 


















Totals 


7.935.814 lbs. 


2,609,501 lbs. 



During igo6 there were made 2,894 tensile tests on structural 
material. These represent : 

188 Heats on Contract No. i. 
1,295 Heats on Contract No. 2. 

Of this total number of heats tested (1,483) on both contracts, 
137 represent material not covered by regular specifications, on 
which a concession was made, 32 of which represent rivet, tie rod 
and anchor bolt material. 

The results of all accepted tests on regular material show : 
45.42 per cent., or 139 tests, giving an average 
minimum ultimate strength per square inch be- 
tween 58,000 pounds and 60,500 pounds for 

Contract No. i 59,202 pounds 

39.60 per cent., or 716 tests, giving an average 
minimum ultimate strength per square inch 
between 58,000 pounds and 61,000 pounds for 

Contract No. 2 59,7i7 pounds 

12.10 per cent., or 37 tests, giving an average maxi- 
mum ultimate strength per square inch be- 
tween 63,500 pounds and 66,000 pounds for 
Contract No. i 64,500 pounds 
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12.72 per cent., or 230 tests, giving an average 
maximum ultimate strength per square inch 
between 65,000 pounds and 68,000 pounds for 
Contract No. 2 66,284 pounds 

42.48 per cent., or 130 tests, giving an average ulti- 
mate strength per square inch, approximating 
the mean of the specification requirement (62,- 
000 pounds) for Contract No. i 61,872 pounds 

47.68 per cent., or 862 tests, giving an average ulti- 
mate strength per square inch, approximating 
the mean of the specification requirement (63,- 
000 pounds) for Contract No. 2 62,709 pound.? 

The average ultimate strength of all accepted regular material 
tests was: 



s 



For Contract No. i 60,985 pound; 

For Contract No. 2 61,977 pounds 

The average elastic limit of all accepted regular material 
showed — For Contract No. i, 40,279 pounds per square inch, as 
compared with specification minimum requirement of 33,000 
pounds; and similarly, for Contract No. 2, 39,304 pounds per 
square inch, as compared with specification minimum requirement 
of 35,000 pounds. 

The average elongation of all accepted regular material 
showed — For Contract No. i, 28.82 per cent., as compared with 
specification minimum requirement of 20 per cent. ; and for Con- 
tract No. 2, 28.54 per cent., as compared with specification mini- 
mum requirement of 22 per cent. 

The average reduction of area of all accepted regular material 
showed — For Contract No. i, 54.40 per cent., and for Contract No. 
2j 53-25 per cent., as compared with specification minimum require- 
ment of 44 per cent. 
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Records of inspection show: 



Heats originally rejected. 
Heats on retests rejected 
Heats on retests accepted. 




Contract No. a. 

324 
38 
29 



Of the foregoing total rejected heats for Contract No. i, 25, 
were rejected on physical tests alone, 24 of which were submitted 
by the Carnegie Steel Company, and one was material tested from 
the stock yard of the Brooklyn plant of the American Bridge 
Company. Five were rejected on chemical tests alone, 4 of which 
were submitted by the Carnegie Steel Company, and one by the 
Pencoyd Iron Works. One heat submitted by the Pencoyd Iron 
Works was rejected because material could not be identified. 

Of the total rejected heats for Contract No. 2, 279 were re- 
jected on physical tests alone, of which 262 were submitted by 
the Carnegie Steel Company, 16 by the Pencoyd Iron Works, and 
one was material tested from the stock yard of the Brooklyn plant 
of the American Bridge Com.pany. Twenty- four were rejected 
on chemical tests alone, 13 of which were submitted by the Car- 
negie Steel Company, and 1 1 by the Pencoyd Iron Works. Three 
heats submitted by the Carnegie Steel Company were rejected on 
both physical and chemical tests, and 18 heats submitted by the 
Carnegie Steel Company were rejected on account of excessive 
weight of finished material, as incompatible with good mill prac- 
tice. 
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Average results of all accepted material, rolled steel, during 
year periods, follow: 

CONTRACT NO. i. 



Year. 


Tonnage. 


Heats 
Accepted. 


Tons 
Repre- 
sented. 


Ultimate 
Strength, 
Pounds. 


Elastic 

Limit, 

Pounds. 


Per Cent. 
Elonga- 
tion. 


Per Cent. 

Reduction, 


J 900 


16,512 


1,205 


13-7 


61,720 


38,630 


28.9 


55-7 


1901 


21,836 


2,902 


7-5 


61,660 


38,130 


28.2 


53.4 


1902 


13.31S 


1.977 


6.7 


61,230 


38,070 


28.2 


S4-S 


1903 


20,163 


2,153 


9-4 


61,651 


38,240 


25.8 


52.6 


1904 


3.305 


738 


4-5 


61,610 


38,980 


28.3 


55.0 


190S 


2,406 


492 


4.9 


61,419 


38,875 


28.2 


54.3 


1906 


6,127 


550 


11. 1 


60.985 


40,279 


28.8 


54-4 


Av 




61,468 


38,743 


28.05 


54-25 




lirement. 


58,000 to 


Specification reqi 
















62,000 


33,000 


20.0 


40.0 











CONTRACT NO. 2. 



Year. 


Tonnage. 


Heats 
Accepted. 


Tons 
Repre- 
sented. 


Ultimate 
strength. 
Pounds. 


Elastic 

Limit, 

Pounds. 


Percent. 
Elonga- 
tion. 


Per Cent. 
Reduction. 


1903 


3.582 


375 


9.6 


61,880 


38,480 


27.8 


52.9 


1904 


1.87s 


311 


6.0 


61,770 


38,880 


28.3 


54-0 


1905 


2,069 


325 


6.4 


61,462 


39.332 


28.6 


54" 


1906 


4.931 


578 


8.5 


6i,977 


39.304 


28.5 


53.3 


Av 


erage 


61,772 


38.999 


28.3 


53.6 




irement, 


58,000 to 




Specification reqt 










68,000 nounds 






63,000 


35,000 


22.0 


44.0 
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Following detailed records show inspection of above material 
by similar year periods : 

CONTRACT NO. i. 





Heats. 


Rejected 

Acct. of 1 

Physical 

Tests. 


Rejected 
Acct. of 
Chemical 
Analyses. 


Rejected 
Acct.Both 

Physical 
Tests and 
Chemical 
Analyses. 


Rejected 
Acct. of 
Over- 
weight. 


Per 
Cent. 


Chemical 


Yeai 


No. 
Tested. 


No. Ac- 
cepted. 


Net 
Total 

Re- 
jected. 


An- 
alyses. 


1900 
1901 
1902 
1903 
1904 
1905 
1906 


1,269 

3.033 

2,241 

2,419 

8:7 

60s 

662 


1,205 

2,902 

1.977 

2.153 

738 

492 

550 


64 
131 
264 
266 

79 
113 
112 


26 

71 
200 
170 

61 

lOI 

91 


38 
58 
58 
75 
13 
10 
10 


2 

6 

21 

5 
2 

1 


10 


5-0 
4-3 
II. 8 
II. 
9-7 
18.7 
17.0 


232 

3,001 

2,357 

3.152 

738 

659 

766 



CONTRACT NO. 2. 





Heats. 


1 
Rejected 


Rejected 


Rejected 
Acct.Both 

Physical 
Tests and 
Chemical 
Analyses. 


Rejected 
Acct. of 
Over- 
weight. 


Per 
Cent. 


Chemical 


Vear 


No. 
Tested. 


No. Ac- 
cepted. 


Net 
Total 

Re- 
jected. 


Physical Chemical 
Tests. Analyses. 


An- 
alyses. 


1903 
1904 
190S 
1906 


424 
358 
396 
820 


375 
311 
325 
578 


49 

47 

71 

242 


41 

36 

65 

213 


6 
10 

S 
19 


2 
I 
I 
2 


8 


II. 6 
13-1 
17.9 
29.5 


1. 132 
407 
378 
878 



During igo6 there were made 44 tensile tests on iron-bolt ma- 
terial for East River Tunnel work, showing an average ultimate 
strength of 52,029 pounds; an average elastic limit of 32,470 
pounds ; an average elongation of 26.40 per cent., and an average 
reduction of area of 38.50 per cent. These tests represent a ton- 
nage of 338,412 pounds. 
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The total weight of finished material shipped from the shop 
since commencing work amounts to 156,543,452 pounds for Con- 
tract No. I, and 22,22J,68i pounds for Contract No. 2; the weight 
accepted during 1906 being 5,154,091 pounds for Contract No. 
I, and 8,361,958 poimds for Contract No. 2. The latter was 
manufactured at the following shops : 



Pencoyd branch .... 
Trenton branch . . . . . 

Athens branch 

Brooklyn branch . . . 
Ambridge branch . . . 
Baltimore Bridge Co 

Totals 



Contract No. i. 



1,164,416 lbs. 
1,219,942 " 
2.704,936 " 
64,797 " 



5,154,091 lbs. 



Contract No. 2, 


41,220 lbs. 


3,308,266 " 


4,^6,704 " 


3,312 " 


23,624 " 


348,832 " 


8,361,958 lbs. 



The following list shows some of the most important instances 
of errors in shop work corrected through inspection : 

Number of errors in faced length of columns, beams and 

girders 8 

Number of pieces cut apart and reriveted 937 

Number of pieces chipped, coped and reamed 864 

Number of pieces of finished work restraightened 10 

Number of pieces of finished work finally rejected 68 

Number of holes screw-plugged on account of mispunch- 
ing 191 

Number of holes changed for field connections 68 

Number of holes omitted and drilled later ■ 49 

Number of connections reset 9^ 

Number of pieces of material omitted by shop 2 
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A comparison between actual shipped weights and estimated 
weights of materia] on all drawings on which work has been com- 
pleted to date shows : 



Shipped weight of . . , 
Estimated weight of. 



Contract No. 



145,209,592 lbs. 
144.407,447 " 



Contract No. 3. 



I9>I79>044 lbs. 
18,998,635 " 



These totals thus indicate an average excess in weight of only 
.055 of one per cent, for Contract No. i, and .094 of one per cent, 
for Contract No. 2, the allowed specification variation being 2.5 
per cent, deficiency. 

During 1906 cast-iron material furnished consisted principally 
of segments for the East River Tunnel, with columns for the Hoyt 
street station, Contract No. 2; and some manhole frames and 
covers were furnished for Contract No. i. 

The total weight of cast material, excepting some drawbridge 
material, accepted and shipped since the beginning of work, 
amounts to 80,623,297 pounds. The weight for Contract No. i, 
shipped during 1906, was 136,519 pounds, and for Contract No. 
2, 11,039,045 pounds, a total of 11,175,564. This was cast at the 
following foundries : 





Contract No. x. 


Contract No. a. 




136,519 lbs. 


55,831 lbs. 
10,983,334 " 


Davies & Thomas Company 




Totals 


1361519 lbs. 


1 1.039.04s lbs. 





In addition to the above amount of cast-iron accepted during 
igo6, 446,360 pounds were rejected, solely on account of imperfec- 
tions in the workmanship. 
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Two hundred and seventy-two tensile tests were made, showing 
an average ultimate strength of 20,582 pounds per square inch, 
the specification minimum requirement being 18,000 pounds per 
square inch. 

Five hundred and thirty-four transverse tests showed under 
specification conditions an average sustaining capacity per square 
inch at moment of rupture of 782 pounds, the minimum require- 
ment being 750 pounds. 

The total amount of cement shipped since the commencement 
of work amounts to 454,215,260 pounds; the amount shipped 
during 1906 being 31,162,565 pounds. The latter was divided as 
follows : 



82,006 % barrels of Portland Cement. 



Contract No. i. 



6,407,635 lbs. 



Contract No. 2. 



24i754>9'0 lbs. 



The total amount of Portland cement accepted during 1906 
was 82,006 ^ barrels, divided as follows : 

American Giant 70,817 % barrels, 37 lots 

Lehigh 4,090 " 3 " 

Helderburg 3,099 " 2 " 

Alpha 2,000 " 2 " 

Vulcanite 2,000 " 2 " 
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The average results from complete tests of 46 accepted lots of 
Portland cement, of 1,783 barrels each, show: 



For Neat Briquettes. 



Average results, American Giant. 

Lehigh 

'* *' Helderburg . , . 

Alpha 

" " Vulcanite 

Specification requirements 



24 Hours. 



330 lbs. 
342 " 
287 " 
295 " 
173 " 
ISO " 



7 Days. 



706 lbs. 
738 " 
655 " 
736 " 
750 " 
400 " 



38 Days. 



796 lbs. 
839 " 
78s •• 
831 " 
836 " 
Soo '• 



For Sand Briquettes 2 to 



Average results, American Giant 

" " Lehigh 

" " Helderburg . . . 

" " Alpha 

" " Vulcanite 

Specification requirements 



7 Days. 



393 lbs. 


508 lbs. 


371 " 


495 " 


370 " 


533 " 


394 " 


489 " 


375 " 


521 " 


200 " 


300 " 



28 Days. 



Results obtained are shown below, covering percentage of gain, 
both neat and in sand mixtures, as well as the average results of 
boiling tests of all accepted cement for 1906: 



Per Cent. Increase, 
7 to 28 Days. 



Neat. 



Sand. 



Average 
Strength of 

Boiled 
Briquettes. 



American Giant 

Lehigh 

Helderburg 

Alpha 

Vulcanite 



12.7 
13-7 
19.8 
12.9 
10. 1 



29.6 
33-4 
41.4 
24.1 
38.9 



697 lbs. 
649 " 
760 " 
736 " 
788 " 
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During 1906 there have been broken of neat Portland cernent 
10,282 briquettes, of which 28 failed. Of Portland cement with 
■sand, 8,511 briquettes, of which 17 failed. Total number of all 
briquettes, neat and sand, 18,793. 

Average results of all accepted cement during year periods fol- 
low: 

Ne:at. 



. Day. 


7 Days. 


229 lbs. 


582 lbs. 


300 " 


645 " 


317 " 


703 " 


309 " 


745 " 


294 " 


700 " 


284 " 


678 " 


313 " 


709 " 



J900 
■I 901 
.1902 

1903 
J 904 
I90S 

1906 



714 lbs. 

763 " 

800 " 

854 " 

786 " 

773 " 

80 J " 



S.\ND 2 TO I. 



^900 
J901 
^3902 
1903 
3904 
3905 
1906 




The total amount of Portland cement inspected during the year 
-amounted to 116,506 ^ barrels, of which 82,006 % barrels were 
"accepted and 33,000 barrels rejected, while 1,500 barrels were 
turned over to the manufacturer on account of high seven-day 
Tieat results. 
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No natural cement was inspected during 1906. 

The following tables show average strength of various brands 
of Portland cement at different periods up to four years, aggre- 
gating 1,195,000 barrels accepted: 

Ne-^t. 



Average results to Dec. 31, 1906. . . 


I Day. 
298 lbs. 


7 Days. 
687 lbs. 


28 Days. 
798 lbs. 


3 Mos. 
801 lbs. 


6 Mos. 
798 lbs. 




. Year. 
806 lbs. 


2 Years. 
796 lbs. 


3 Years. 
785 lbs. 


4 Years. 
784 lbs. 







Average gain at 28 days, 16.2 per cent. 
Sand 2 to i. 





7 Days. 
403 lbs. 


28 Days. 
525 lbs. 


3 Mos. 
569 lbs. 


6 Mos. 
546 lbs. 








I Year. 

528 lbs. 


2 Years. 
488 lbs. 


3 Years. 
46s lbs. 


4 Years. 
500 lbs. 







Average gained at 28 days, 30.2 per cent 

Appended tables show similar records, at four-year period, on 
51,713 barrels of natural cement, accepted for use on certain parts 
of the work : 



Neat 










Average results to Dec. 31, 1906 


7 Days. 
221 lbs. 


28 Days. 
319 lbs. 


3 Mos. 
410 lbs. 


6 Mos. 
471 lbs. 




Average results to Dec. 31, 1906 


I Year. 
494 lbs. 


2 Years. 

484 lbs. 


3 Years. 
488 lbs. 


4 Years. 
520 lbs. 






o 

a 
o 
« 

§ 



o 



E-i 






Work of Chemical Laboratory. 
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Sand i to i. 


Average results to Dec. 31, 1906 


7 Days. 
219 lbs. 


28 Days. 
338 lbs. 


3 Mos. 
494 lbs. 


6 Mos. 
613 lbs. 




I Year. 
649 lbs. 


2 Years. 
686 lbs. 


3 Years. 
740 lbs. 


4 Years. 
765 lbs. 







The work accomplished by the chemical laboratory of the De- 
partment was : 

Number of steel analyses made on ladle samples, Contract 

No. I 40 

Number of steel analyses made on finished material, Con- 
tract No. 1 683 

Number of steel analyses made on ladle samples. Contract 

No. 2 32 

Number of steel analyses made on finished material. Con- 
tract No. 2 846 

Number of paint samples analyzed IS 

Number of oil samples analyzed i 

Number of asphalt samples analyzed 9 

Number of cement samples analyzed 93 

Number of mastic samples analyzed 2 

Number of waterproofing felt samples analyzed 2 

Number of special determinations (Steel Contract No. i) . 43 



Total 



1,766 
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Power Equipment. 



EQUIPMENT. 

During the year 1906 no material change has occurred in the 
car equipment or in the power equipment for the operation of the 
subway. 

The requirements of the service operated have led to a change 
in the location of one or two of the converter units for the power 
sub-stations. Table subjoined shows the various sub-stations op- 
erated, with the number of converter units as now provided : 



Sub- 


Location. 


Intervening Distance. 


Converter Units. 


Sta- 
tion. 


Installed. 


Provision 
for. 








6 
S 
7 
7 
4 
S 
4 
4 




12 


Eiast Nineteenth street 

West Fifty-third street.... 

West Ninety-sixth street. . . 

West One Hundred and 
Forty-third street 

West One Hundred and 
Thirty-second street 

Hillside avenue, near Elev- 


1.89 miles between Nos. ii 


7 


13 


2.19 miles between Nos. 12 




14 


2.30 miles between Nos. 13 


7 


IS 


2.37 mile^ between Nos. 14 


7 


16 


2.34 miles between Nos. 14 




17 


2.73 miles between Nos. 15 


7 


18 


Simpson street, near West- 


3.06 miles between Nos. 16 


7 


21 


Willow place, near Jorale- 


2.01 miles between Nos. 11 











The converters for sub-station No. 21 have not yet been in- 
stalled. The building, however, is completed, and the electrical 
equipment is now being installed. 

During the year igo6 approximately 2j/^ miles of 2,000,000 c. m. 
lead covered cable was installed in sub-station No. 11, South 
Ferry, to improve the service at the southern extremity of the 
system in operation, by increasing the potential available at that 
point. 

The installation of additional high potential cables for the 
Brooklyn extension was also begun during the year. 



Passenger Chabt. 

Statement Showing the Number of Passengers Carried from each Station of the Subway during the Months of January, 1906, to December, 1906 

both inclusive. 



January. 



City HaU 

Brooklyn Bridge 

Worth Street 

Canal Street 

Spring Street 

Bleecker Street 

Astor Place 

Fourteenth Street 

Eighteenth Street 

Twenty-third Street 

Twenty-eighth Street 

Thirty-third Street 

Grand Central 

Times Square 

Fiftieth Street 

Columbus Circle 

Sixty-sixth Street 

Seventy-second Street 

Seventy-ninth Street 

Eighty-sixth Street 

Ninety-first Street 

Ninety-sixth Street 

One Hundred and Third Street 

Cathedral Parkway 

Columbia University 

M anh attan Street 

One Hundred and Thirty-seventh Street. , , 

One Hundred and Forty-fifth Street 

One Hundred and Fifty-seventh Street.... 



70,720 
1,729,660 
151,063 
224,818 
268,687 
379,970 
432,990 
759,100 
296,410 
574,600 
292,350 
282,630 
872,900 
705,000 
264,280 
343.610 
208,140 
290,700 
191.310 
212,630 
116,480 
305,980 
261,900 
131,302 

96,770 
153,860 

83,735 
176,442 
141.450 



February. 



March. 



April. 



May. 



June. 



July. 



60,500 
',581,700 
136,024 
205,105 
256,008 
266,900 
402,370 
703,860 
274,000 
521,240 
256,660 
261,660 
788,400 
668,300 
244,810 
331,780 
195,900 
263,450 
173.190 
191,44s 
106,890 
276,800 
237,900 
119,930 

93,840 
141,420 

79,751 
161,494 
126,860 



One Hundred and Sixty-eighth Street Opened Apri! 



One Hundred and Eighty-first Street Opened May 30th, 1906. 

I 

Dyckman Street ;^ 

Two Hundred and Fifteenth Street >-Opened March 12th, i9o6.< 

Two Hundred and Twenty-first Street..... J 



One Hundred and Tenth Street, Lenox ] 

Avenue J 

One Hundred and Sixteenth Street, 1 

Lenox Avenue J 

One Hundred and Twenty-fifth Street, 1 

Lenox Avenue ' 

One Hundred and Thirty-fifth Street, 

Lenox Avenue 

One Hundred and Forty-fifth Street, 

Lenox Avenue 

Mott Avenue 

North Third Avenue 

Jackson Avenue 

Prospect Avenue 

Simpson Street 

Freeman Street 

One Hundred and Seventy- fourth Street.. 
One Hundred and Seventy-seventh Street. 

One Hundred and Eightieth Street 

Fulton Street 

Wall Street 

Bowling Green 

South Ferry 



Total, full months.... 
Total, partial months. 



Sum Total for full and partial months. . 
Miscellaneous (not sold at stations) 



Sum Total, including miscellaneous. 



346,500 

500,440 

473.720 

353,455 

83.430 

41.450 

227,130 

169,340 

198,340 

50,389 

119.318 

19,313 

65,610 

61,180 

626,36a 

405,428 

143,100 

169,350 



«3,973.*40 



13,973,340 
7.898 



13,981,138 



318,110 
461,500 
431,100 
319.885 
73,510 
39,170 
206,980 

146,395 
174,190 

43,643 

105,902 

17,164 

57.350 

56,850 

556,472 

349,838 

126,510 

160,190 



12,762,936 



12,763,936 
7.730 



13,770,666 



66,970 
1,761,270 

'57,755 
337,120 

295.520 
307,100 
458,840 
769,470 
317.010 
593.829 
293,820 
286,160 
885,100 
695,250 
277,510 
361,150 
212,780 
284,830 
187,380 
209,245 
115,140 
303,730 
259,300 
134,380 
104,630 
163,530 
96,133 
176,433 
142,290 



6,275 

2,375 
20,400 



353,650 

504,470 

471,560 

350,615 

82,590 

46,480 

224,830 

161,735 

196,548 

54,572 

119,69s 

18,659 

59,560 

63,640 

637,315 

409,613 

146,560 

183,960 



14,238,708 
39,050 



14,267,758 
10,171 



14,277,929 



63,700 
'.716.430 
138,265 
3x4,665 
263,105 
377,400 
415,300 
720,470 
281,820 
559,580 
280,320 
276,650 
859,660 
629,950 
266,570 
344,440 
189,240 
379,330 
182,070 
196,945 
109,220 
291,500 
247,100 
125,815 

98,070 
165,630 

97,219 
166,501 
135.740 



26,520 



20,795 

5,143 

40,720 

347.600 

481,460 

454,400 

336,195 

84,020 

46,800 

331,230 

158,110 

198,656 

63,517 

119,220 

20,956 

69,360 

90,190 

589.583 

365,092 

131,240 

198,600 



13.633.583 
36,520 



13,660,102 
7.874 



13.667,976 



57.239 
1.706,504 

138,913 

200,647 

344,378 
256,554 
371,289 
657,101 
249.983 

500,559 
230,329 
263,001 
827,033 
563,337 
249,128 
311,097 
181,164 
257,599 
184,374 
180,162 
100,294 
276,134 
222,650 
113,871 
93,602 
169,855 
' 97,954 
156,316 
117,005 

63,653 



2,321 



31,300 

6,808 

41,273 

324,298 

443.620 

41s. 052 

319,032 

78,860 

47.392 

306,316 

155.056 

194,109 

64,840 

115.757 

31.455 

73.470 

103,868 

565.194 

350,517 

133.442 

301,762 



47,759 
1,496,653 
105,738 
161,023 
196,375 
303,993 
290,431 
523,912 
194,519 
393.105 
168,558 
200,482 
697,540 
414.243 
197.030 
323,857 
139,987 
188,155 
133,541 
128,271 

70,682 
215.582 
166,362 

85,266 

65,360 
149,619 

85,383 
126,941 

85.637 

45,180 
44,452 

32.399 

6,979 

37.15' 

261,262 

362,494 

320,704 

261,594 

63. '44 

44,490 

176,942 

144,446 

178,122 

64,869 

106,932 

19,906 

66,864 

96,452 

469,589 

291,018 

123,778 

179,250 



12,924,928 10,541,92a 

I 

2,321 , 



12,927.249 
16,263 



10,541,920 
8,200 



40,284 
1.369,506 

88,833 
133.145 
163,839 
171,687 
317,650 
428,140 

154,574 
313.731 
130,916 

157.798 
596,842 
334.941 
163,810 
174.506 

107,162 
140,824 
86,045 

87,879 

50,431 

168,94s 

131,177 

67,507 

47,943 

143.643 

73,365 

'05,573 
75,903 

58,643 

47,168 

39,228 

5,847 

38,631 

213,010 

289,780 

252,230 

335,950 

45.780 

42,950 

161,090 

136,890 

166,090 

64,041 

99,133 

18,868 

60,820 

97,645 
395,608 
245,258 

"1,533 
185,496 



8,928,275 



8,928,275 
11.524 



12,943.511 10,550,120 



8,939.799 



August 



38,025 

1,281,715 

87,532 

133.209 

166,399 

177,938 

208,468 

434,021 

153,767 

300,681 

127,005 

150,797 

574.355 

333,758 

149.637 

160,242 

102,326 

134.923 

81,609 

79,986 

46,406 

158,303 

121,127 

63,408 

44,272 

140,515 

75,427 

97,557 

72,279 

6o,43S 
46,986 

32,845 

5,100 

37.450 

201,730 

277.530 

229,450 

312,360 

44,340 

43,460 

157,670 

137,080 

162,440 

62,543 

95,938 

17.132 

55,350 

92,735 

371.523 

231.881 

108,557 

166,400 



8,546,633 



8,546,632 
9.173 



8.555,795 



September. 



October. 



November. 



43,369 
1,471,572 

93,499 
145,924 
182,549 
188,581 
259.037 
512,511 
183,568 
370,734 
160,843 
184,265 
680,284 
427,881 
175,873 
208,265 
123.562 
174.562 
104,391 
112,550 

61,748 
200,443 
152.105 

81,090 

63,048 
152,170 
100,251 
120,647 

73.012 

52,269 

52,514 

26,611 

4,662 

43,075 

235,570 

334,170 

301,560 

253.780 

50,570 

47,860 

178,380 

149,847 

186,770 

64,677 

104,594 

18,405 

59.530 

106,180 

424,348 

252,201 

109,636 

170,649 



10,036,193 



10,036,193 
9,901 



10,046,093 



58,467 
1,760,840 
136,327 
210,213 
367,643 
270,165 
414.105 
739,978 
277,918 
547,089 
257,127 
299,638 
884,238 
629,967 
244,555 
314,642 
193,500 
282,10a 
168,321 
180,536 

99,347 
288,361 
223,139 
118,717 
117.729 
184,736 
151,181 
171,193 

98,654 

51,405 

71,969 

16,398 

4,545 
80,239 

321,284 

457,712 

429,718 

338,374 

68,536 

56,286 

223,096 

180,543 

331,070 

77,898 

130,611 

21,545 

72,918 

89,374 

599,368 

374,410 

136,362 

191,162 



13,815,348 



13.815,348 
7.00s 



62,786 

1,803,730 

138,819 

212,730 

374.538 
275.976 
443.045 
791.786 
284,849 
580,137 
287,853 
329,967 

902,987 

716,429 
263,978 

362,706 
206,361 
306,804 
189,581 
203,330 

110,354 
311,217 
240,267 
132,418 
125,342 
192,498 
168,838 
185,317 
106,183 

61,703 

78,485 

15.794 

4,029 

101,212 

339,580 

476,580 

465,940 

353.000 

73,500 

56,180 

234,540 

179,350 

337,360 

79.729 

131,655 

21,831 

73.570 

86,122 

616,073 

375,138 

138,318 

194,306 



14,604,821 



14,604,821 
8,753 



13,822,253 



'4,613.574 



Grand Total from January 1, 1906, to December 31, 1906, inclusive, 149,778,370. 



Passenger Chart. 

from each Station of the Subway during the Months of January, 1906, to December, 1906, 
both inclusive. 



irch. 


April. 


May. 


June. 


July. 


August. 


September. 


October. 


November. 


December. 


66,97a 


62,700 


57.229 


47.759 


40,284 


38,025 


43,369 


58,467 


62,786 


70,205 


61,270 


1,716,430 


1.706,504 


1,496,653 


1.369,506 


1.281,715 


:,47i.572 


1,760,840 


■ ,803,730 


1,915,671 


S7.75S 


138,265 


128,912 


105.738 


88,833 


87,532 


93.499 


136,327 


138,819 


156,182 


i37.i»o 


214,665 


200,647 


161,022 


133.145 


133,209 


145,924 


210,212 


212,730 


225,142 


is.s'o 


263,105 


244.378 


196,275 


163,839 


166,399 


182,549 


267,643 


274,538 


293.310 


j07,ioo 


277.400 


256.554 


202,993 


171.687 


177.938 


188,581 


270,165 


275,976 


283.977 


158,840 


415.300 


371.289 


290.431 


217,650 


208,468 


259.037 


414.105 


443,045 


546.256 


^69,470 


720,470 


657,101 


523.912 


428,140 


434.021 


512,5:: 


739,978 


791,786 


840,162 


)i7,oio 


281,820 


249.983 


194,519 


■54.574 


■53.767 


183,568 


277,918 


284,849 


330,103 


S93,839 


559,580 


500,559 


393.105 


313.731 


300,681 


370,734 


547.089 


580,137 


619,927 


293,830 


380,330 


230,329 


168,558 


130,916 


127,005 


160,843 


257.127 


287,853 


3ii,4io 


186,160 ■ 


276,650 


363,001 


200,483 


157,798 


■50,797 


184,265 


299,638 


329,967 


359,440 


385,100 


859,660 


827,033 


697.540 


596.842 


574.355 


680,284 


884,238 


902,987 


993,415 


SjSi^SO 


629,950 


563.337 


414.243 


334.941 


333.758 


427,881 


629,967 


716,429 ■ 


757.909 


>77,5io 


366,570 


249,128 


"97,030 


163,810 


149.637 


■75.873 


244,555 


263,978 


374.647 


361,150 


344.440 


311.097 


223.857 


174.506 


160,242 


208,265 


314.642 


362,706 


378,180 


212,780 


189,240 


181,164 


139.987 


107,162 


102,326 


123,562 


193.500 


206,361 


224,304 


284,830 


379,320 


257.599 


188,155 


140,824 


134.923 


■ 74.562 


282,100 


306,804 


315.490 


187,380 


182,070 


184.374 


122,541 


86,045 


81,609 


104,391 


■ 68,321 


189,581 


203,865 


209,345 


196,945 


180,162 


128,271 


87,879 


79,986 


■ ■2,550 


180,536 


203,330 


215,871 


115.140 


109,220 


100,294 


70,682 


50.431 


46,406 


61,748 


99.347 


■ 10,354 


120,078 


303,730 


291,500 


376,134 


215.582 


■ 68,945 


158.303 


200,443 


288,361 


3i^.2^7 


322,259 


259.300 


247,100 


322,650 


166,362 


■3^,I77 


121,127 


152,105 


223,139 


240,267 


252,037 


•34.380 


125.815 


113,871 


85,266 


67.507 


63,408 


81,090 


ii8,7^7 


■ 32,418 


140.002 


104,630 


98,070 


93,602 


65,360 


47.942 


44.272 


63,048 


117,729 


125.342 


■ 27.732 


163.530 


■65,630 


169,855 


149,619 


143.643 


■ 40,515 


■ 52,170 


■ 84,736 


192,498 


188,804 


96,133 


97,219 


' 97.954 


85.383 


73.365 


75.427 


100,251 


151,181 


168,838 


183,036 


176,433 


166,501 


156,316 


126,941 


105,573 


97.557 


120,647 


I7>,^93 


■ 85,3^7 


194.331 


142,390 


135.740 


117,005 
63,653 


85,637 
45.180 

44.452 
32.399 


75.902 
58.643 
47.168 
39.228 


72.279 
60,435 
46,986 
32,845 


73,012 
52,269 

52.514 
26,611 


98,654 
51,405 
71,969 
16,398 


106,183 
61,703 
78,485 
■5.794 


108,048 




26,520 


68,664 




2,321 


79.454 


6,37s 


20,795 


31,300 


10,727 


2.375 


5.143 


6,808 


6.979 


5.847 


5,100 


4.662 


4.545 


4.029 


3.919 


30,400 


40,720 
347,600 


41.273 
324.298 


37,1S« 
261,262 


38.631 
213,010 


37,450 
201,730 


43.075 
235,570 


80,239 
321,284 


■ 01,213 

339,580 


101,71a 


353.650 


356,470 


504.470 


481,460 


443.620 


362,494 


289,780 


277,530 


334,170 


457.712 


476,580 


501,180 


471.560 


454.400 


415.05a 


320,704 


252,330 


229,450 


301,560 


429.718 


465.940 


482,800 


350,615 


336,195 


319.032 


261,594 


225,950 


212,360 


253,780 


338.374 


353.000 


375.450 


82,590 


84,020 


78,860 


63.144 


45.780 


44.340 


50,570 


68.536 


73,500 


76,280 


46,480 


46,800 


47.392 


44.490 


42.950 


43.460 


47,860 


56.286 


56,180 


59.850 


224,830 


221,230 


206,216 


176,942 


161,090 


157.670 


178,380 


223,096 


234.540 


252,070 


161,725 


158,110 


ISS.056 


144,446 


136,890 


137,080 


149,847 


180,543 


179.350 


189,250 


196,548 


198,656 


l94,to> 


178,122 


166,090 


162,440 


186,770 


231,070 


237.360 


248,035 


54.572 


62,517 


64,840 


64,869 


64,041 


62,543 


64.677 


77.898 


79.729 


76,896 


119.695 


119,220 


115.757 


106,932 


99.122 


95.938 


104.594 


130,611 


131.655 


137.28s 


18,659 


20,956 


21.455 


19,906 


18,868 


17.132 


18,405 


21,545 


21,831 


21,560 


59.560 


69,360 


73.470 


66,864 


60,820 


■ 55.350 


59.530 


72,9^8 


73,570 


74,170 


62,640 


90,190 


103,868 


96.4s* 


97.645 


92,735 


106,180 


89,374 


86,122 


67.318 


637.315 


589.583 


565.194 


469.589 


395,608 


371.523 


424,348 


599.368 


616,073 


697,776 


409.6:3 


365.092 


350,517 


291,018 


245.258 


231,881 


252,201 


374.4^0 


375,138 


416.839 


146,560 


131,240 


133.442 


123.778 


1:1.533 


108,557 


109,636 


136.362 


138,318 


153,138 


183,960 


198,600 


201,762 


179,250 


185,496 


166,400 


170,649 


19:, 162 


194,306 


192.341 
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PASSENGER TRAFFIC. 

The total number of passengers carried in the subway during 
the year igo6, as indicated by the ticket sales, was 149,778,370; 
an increase of about 29 per cent, over 1905. The yearly varia- 
tion in subway passenger traffic is shown on Chart "A." 

The smallest number of passengers carried in any one month 
was 8,555,795 during August; the largest number was 15,609,516 
during December. 

The months of minimum and maximum traffic during 1906 
have shown increases of 41 and 14 per cent, respectively over the 
corresponding months, July and December, of 1905. 

Referring to Chart "B" showing the monthly variation in 
traffic, it appears that the greatest increases through the year 
occurred during the first six months, when there was an average 
of 38 per cent, increase over the same six months of 1905. 

The average number of passengers carried during a month in 
1906 was 12,466,786. 

Chart "C" shows graphically the annual distribution of the pas- 
sengers at the various stations. The smallest travel occurred at 
the Two Hundred and Fifteenth street station on Broadway ; the 
largest, at the Brooklyn Bridge station. Over nineteen and a half 
million people boarded trains at the Brooklyn Bridge station dur- 
ing the year: assuming that as many left the trains, over thirty- 
nine million people, exclusive of those transferring from one train 
to another, passed through the station. Twice as many use the 
Brooklyn Bridge station as any other single station on the road. 

The ten busiest stations in the order of their importance are : — 

1. Brooklyn Bridge, 

2. Grand Central, 

3. Fourteenth Street, 

4. Times Square, 

5. Fulton Street, 

6. Twenty-third Street, 

7. One Hundred and Sixteenth Street, 

8. One Hundred and Twenty-fifth Street and Lenox Avenue, 

9. Astor Place, 
TO. Wall Street. 
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The distribution of passengers over the different portions of 
the railroad was : 



Location. 


Number o£ 
Passengers. 


Per Cent. 




14,372,082 
92,930,238 
13,002,816 
29,473-234 


9.6 






From 103d street, Broadway, to 221st street, Broadway... 
From :ioth street, Lenox Ave., to 180th street, The Bronx 


8.7 
19-7 


Total 


I49>778,370 


100. 







The days of minimum and maximum traffic for the year were 
as follows: — 

Minimum week day, August ii, 266,420 passengers carried. 
Minimum Sunday, July 29, 159,146 passengers carried. 

Maximum week day, December 24, 605,246 passengers carried. 
Maximum Sunday, November 25, 324,037 passengers carried. 

Chart "D" .has been prepared to show the hourly variation in 
the ticket sales on the busiest day at the Brooklyn Bridge station,, 
on December 8, when 76,867 tickets were sold. 

For the purpose of studying the transit conditions in New York 
City more comprehensively, some general statistics have been, 
compiled and represented graphically on charts herewith attached. 

Chart S-i : — Shows the population of the city and its five bor- 
oughs from 1800 to 1905, as obtained from the United States and 
State censuses. Based upon the average rate of growth per decade 
from 1870 tO' 1900 the curves have been extended to 1930. 

Chart S-2 : — Indicates the paid passenger traffic in the city and 
its several boroughs, from 1901 to 1906, inclusive, from data 
obtained from various sources. The curves have been extended' 
to 1 91 6. 

Chart S-3 : — Shows the detailed variation in the traffic on the 
surface, elevated and subway lines for the. same years as before- 



/eoo 


^ /=>o PU L/) r/OA/ 

I 1 1 1 1 1 1 1 

i 1 1 1 1 1 1 1 


/e/o 
/ezo 

/830 
</8^0 
^/8SO 

:^/86o 
/evo 

/860 

/890 

$ /Qoo 

\ /9/6 

NT 

/9Z0 


! 






























1 
1 




























































1 
1 






























1 

1 




















'' 










1 






























\ 






























i 






























\\ 






























\\ 






























\ 
\ 






























1 
\ 


\ 


\ 


























1 


\ 


\ 


























\ 
I 


1 


\ 

\ 


























\ 




1 


\ 


























1 
\ 


\ 


\ 






















t 


5 


\ 


\ 


\ 


\ 
























\ 
\ 


\ 




N 


* 






















\ 


\ 


1 




^ 


. 


















k 




1 


% 






N^ 


^ 
















ill 




^ 


^ 








\ 
















H 




> 


1 


\. 








\ 


V 












ii 






\ 
\ 


\ 










"v 












1^1 


\ 




\ 




\ 












"x 









APPROVED 



CHIEF ENGINEEH 




^;\ 



Z;55O,OOQOO0 
Z^3o,0oqooo 
Z,2IO,000,000 
2fl4O.OOO.000 
^!B70.0O0.OO0 
l,70QO0O,000 
i.SZO.OO0.000 
I.3GO.OOO.OOO 
IJSQOOO.OOO 

i,oeoooo.ooo 

850,000,000 
6 80.000.000 
5IO.OOOPOO 
34^0,000,000 
\1 0,000,000 

§ 

2 






































































^ 


































/ 




































/ 


































/ 


































i 


/ 


































/ 


































A 


/ 
































c 

1 


/ 
































ss 


^/ 


r 
































^^ 


/' 
































^' 


/ 


































/ 


r 
































/ 


/ 
































d 


/ 


































/ 
















/ 


















/ 
















/ 


















/ 


r 














/ 


















/ 


/ 












A 


^ 


















y 


/ 












nf*^ 


</ 


















/ 


x 












;* 


\iy 


















y 












_>> 


y 
































A 


y 
















^ 
















/ 
















^ 


X' 












,y^ 


^ 


x" 














# 


.p' 














^ 
















^ 


^ 






























^ 


> 






























^ 


^ 































^ 




















































3^ 


erJ 






















^"^ 






- 


■— 




"^ 


3 


/)/VZ 








c 


c 


> < 

1 ( 




1 c 


— 






P. 


T 

D a 
> \ 

L 


1 

) - 

S£ 


) - 


1 g 
Eft 


i a 

c 


1 < 


r « 
i j 

or 




i 1 


r 2 

1 



APPROVED 

/ ^ CHIEF ENGINEER. 



400,000.000 

3 00,0 00,0 00 
2 oojooopoo 
fonpoopoo 




























^ 




■— «s«<aaa 


'^'^-^i^^^ 


-^ 










• 










y 




^^^ 




_^ 


'^ 




>^ 


^ 






^ 


i!li>'^ 


















\^^ 




_— — 


sss^ 


ji0^ 


r 


/ 




e 






i 


e/^x saiTF^ee 






<»"££ 


r^ 




M 


>00 X90/ 


/&02. /d03' /so^ /©ay /S< 

c/if/iffr s *':5 



APPROVED 



-/^^^;:^ley«!..-.y^^^ fe^ 



CHIEF ENGINEER. 



Transit Conditions. 249 

The general laws governing the variations in the population 
and traffic of Greater New York can best be observed by study- 
ing Charts S-i and S-2. Considering all the boroughs grouped 
into one great population centre, it appears that during the four 
years ending June 30, 1905, the total number of paid passengers 
traveling on all street railways — surface, elevated and subway 
roads — increased practically in a straight line, that is, the incre- 
ment in each succeeding year was about the same. During 1906, 
however, there was a sudden marked increase in the traffic. While 
the average increment for the four preceding years was only about 
63,000,000 per year, during 1906 it amounted to nearly 110,000,000. 
No census of the population of the Greater City was made in 
1906. It is therefore impossible to determine whether this large 
additional number of riders is due to a corresponding increase in 
the population, or to an increase in the number of riders per 
capita, but an increase in the population is the most probable 
cause, as will appear later. The growth of the travel in the 
boroughs separately has not always been parallel with that in 
the whole city, as was notably the case during the last three years. 
During 1902 and 1903, the increases were practically uniform in 
each borough: the amount of increase in each borough being 
greater in the order of the size of population of the boroughs — that 
is, the increase was smallest in Richmond and largest in Man- 
hattan. 

During 1904 and 1905, with the travel in the whole city still 
increasing at a uniform rate, there was a loss in the rate of in- 
crease in the travel in Manhattan, and a corresponding gain in 
all the other boroughs, but mainly in Brooklyn. This may be ac- 
counted for by a temporary movement of some of Manhattan's 
population to the other boroughs. The only reason, that can be 
ascribed for this migration was the interference with travel in 
Manhattan due to the building of the subway. 

In igo6, when the notable increase in the number of paid pas- 
sengers in the whole city occurred, there was a general increase in 
the rate of travel in all the boroughs. This was a greater rate 
than had prevailed during any of the preceding years which have 
been considered. Manhattan recovered more than was lost during 
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the years 1904 and 1905. All the other boroughs made material 
gains. 

In the upper portions of Manhattan, a territory which was not 
conveniently accessible before the subway was opened, a great 
many apartment buildings have been erected. There has been a 
large movement into this district, the subway stations located here 
alone have handled nearly 8,500,000 passengers during the fiscal 
year of 1906. Assuming that most of these people have come into 
the city from the outlying suburbs in New Jersey, Long Island and 
Westchester, a total of nearly 17,000,000 additional passenger 
fares are accounted for on the subway alone. 

It would appear, therefore, as already stated above, that the pro- 
nounced growth in 1906, in the total, number of paid passengers 
traveling in tlie whole city, can only be accounted for by a corre- 
sponding increase in the city's population. This is probably due 
to the operation of the city's first subway, a great many suburban 
people having been induced to come into the city in view of the 
increased facilities afforded. It is now proposed to take up each 
borough, more or less in detail, and finally to make some specula- 
tions with regard to the transportation requirements within the 
next decade. ' 

In the borough of Richmond 15,571,889 paid passengers were 
carried during the fiscal year of 1906 ; 8,957,414 of these were car- 
ried on the surface lines, the remaining 6,614,475 on the steam 
roads ; the daily average was nearly 43,000. During the last five 
fiscal years the number of passengers carried increased at a fairly 
uniform rate. The total increase for the five-year period was 
about 28 per cent. This borough now has on an average about 
two inhabitants to the acre. It is estimated that its population 
may be about 100,000 in 1916, or a little less than three to the acre. 
Approximately 60 per cent of all the passengers in Richmond, 
about 26,000 per day, are now transported to, and from Manhattan 
by ferry. The increases in population and passengers transported 
will probably be greater than indicated above. However, assuming 
that the same rates are maintained, in 1916 there should be ap- 
proximately 26,000,000 paid passengers carried in Richmond. 
About 15,000,000 of these will have to be provided with transpor- 
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tation to and from Manhattan. Each inhabitant of the borough 
now rides 210 times per year; in 1916 he would ride about 260 
times. There are now 130 miles of single track operated in Rich- 
mond. The transportation problem here can be taken care of for 
many years to come by the natural expansion of .the present sys- 
tems to develop new territory and an increase in the car mileage 
to meet the added demands of the growing population. 

In the borough of Queens the conditions are somewhat similar 
to those in Richmond, except that the population is larger and has 
increased about twice as fast. 

In 1906 the population was 208^596. The completion of the 
tunnels now under construction will probably cause a phenomenal 
growth in the population. Based on a normal ratio of growth, 
however, it is estimated that it will be about 300,000 for 
1916. In studying the traffic, the Long Island Railroad has 
not been included. There were 22,115,729 paid passengers 
riding on the surface lines during 1906, an increase of nearly 
100 per cent, during the five fiscal years, as against the 28 per 
cent, increase in Richmond. The number of rides per inhab- 
itant is smaller in this borough than in any other. In 1901 there 
were 73 per capita per year ; in 1906, 106. If the traffic increases 
as rapidly during the next decade as it has during the past five 
years, in 1916 the travel in Queens borough will equal over 88,- 
000,000 paid passengers. To carry this traffic within the borough, 
as was the case in Richmond, it will only be necessary to increase 
the car mileage as occasion demands, and to add to the trackage in 
undeveloped territory. This does not dispose of the passengers 
whose objective point is Manhattan; these must be provided with 
facilities for crossing the East river. 

The statistics are not directly available from which the number 
of people bound to Manhattan can be determined. It has been 
estimated, however, that about 60 per cent, of the riding passen- 
gers both in Richmond and in Brooklyn cross to and from Man- 
hattan each day. Using this same ratio, then about 53,000,000 
people, exclusive of Long Island Railroad passengers, will have 
to be transported across the East river from Queens in 1916, 
either by ferries, bridges or tunnels. 
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The Blackwell's Island bridge and six tunnels are now being 
constructed between Manhattan and Queens. Two of the tunnels 
enter Manhattan at Forty-second street and are known as the 
Belmont tunnels ; the other four are the Pennsylvania tunnels 
through Thirty-second and Thirty-third streets. The bridge pro- 
vides for two elevated and two trolley tracks; in all there will be 
five tracks in each direction. The Pennsylvania tunnels will prob- 
ably be used mostly by Long Island commuters. If these tracks 
are omitted from consideration three tracks in each direction will 
still be available for the use of this borough. These facilities 
should be in operation within four years. Their combined maxi- 
mum capacity should be over 133,000,000 per year, with a maxi- 
mum hourly capacity of over 73,000 in one direction. If all 
passengers are to be provided with seats then the above figures 
would become approximately 60,000,000 and 33,000, respectively. 
The residents of Queens will therefore have ample facilities for 
reaching Manhattan for many years to come. 

During the fiscal year of 1906 389,555,025 paid' passengers were 
carried on the street railways in the Brooklyn borough, a daily 
average of over 1,067,000. This represented 278 rides per inhabi- 
tant for the year. 

The elevated lines carried 125,221,831 and the surface lines 
264,333,194, or about 32 and 68 per cent., respectively, of the 
total number. Over 60 per cent., or approximately 234,000,000, 
of all of the above passengers were carried to and from Manhat- 
tan over the bridges and ferries. There has been a slight increase 
each successive year in the rate of increase of the total passengers 
carried. Considered separately, the riders have increased faster 
on the elevated than on the surface lines. 

The number of surface riders in 1906 was about 27 per cent, 
greater than in 1901. During the same period the amount of 
single track operated has increased less than 2 per cent., and the 
car mileage only about 1 1 per cent. This has resulted in a greatly 
increased crowding on all lines. For the same five fiscal years 
the population has grown less than 18 per cent. Each inhabitant 
has taken 189 rides on the surface cars during 1906, as compared 
with 174 rides during 1901. 
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If the same rates of increase which have prevailed during the 
past five years are maintained for a decade, in 191 1 the number 
of' paid passengers carried on the surface roads in Brooklyn will 
amount to about 336,000,000 ; in 1916, to about 426,000.000. 

These figures do not represent the maximum rates at which 
passengers will have to be carried during the rush hours. During 
these hours it is estimated that transportation will have to be pro- 
vided on the surface lines at the rate of over 100,000 per hour in 
one direction in 191 1, and 140,000 per hour in 1916. 

The travel on the elevated railroads in Brooklyn has very nearly 
doubled, while the surface roads were gaining 27 per cent. To 
carry this enormous increase of traffic only 9.346 miles of single 
track have been added, or only 1 1 per cent, more than was operated 
in igoi. The car mileage during the same period has not in- 
creased 60 per cent. It appears, therefore, that the increase in 
facilities on .the elevated railroads has not kept pace with the' 
growth in the traffic. The whole transportation system, both sur- 
face and elevated roads, is greatly overburdened. It is obvious 
that in order to provide .relief for Brooklyn's population the sub- 
way systems must be extended into and through the borough as 
quickly as possible. When this is done the surface lines will be 
greatly relieved; they can then be depended upon to "fulfill their 
proper functions, that is, furnish the necessary shoirt-haul service. 
Long-distance passengers will be provided for on the elevated and 
subway lines. The capacity of the present surface and elevated 
lines is about 280,000,000, if moderate crowding is permitted dur^ 
ing the rush hours. 

From careful estimates it is believed that not far from 560,- 
000,000 paid passengers will have to be provided with transporta- 
tion in Brooklyn on all lines during 191 1, and 800,000,000 during 
1916. Deducting the capacity of the present facilities, subways 
should be built by 1911 to accommodate 280,000,000 people, and 
by 1916 520,000,000 people. 

To furnish this service with only moderate crowding, one four- 
track railroad operating ten-car trains should be completed across 
the East river and into Brooklyn within the next five years ; 
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and one more within five years afterwards, or two altogether 
during the next decade. 

If, however, all passengers are to be provided with seats during 
the rush hours new subways must be provided for 370,000,000 
passengers by 191 1, and 610,000,000 by 1916, or two four-track 
railroads must be constructed to Brooklyn within the next five 
years, and four within the next decade. 

The population of the Bronx borough at the end of the fiscal 
year 1906 was 288,417. It has grown over 38 per cent, during the 
last five fiscal years. During the same period the number of paid 
passengers carried on the surface lines, or, it may be said, the 
travel within the borough, has increased at a uniform rate of more 
than 36 per cent. The corresponding increase in the passenger 
car mileage has been less than 27 per cent., consequently the 
service now provided is not as good as it was five years ago. The 
trackage is sufficient, and adequate surface car transportation iii 
this borough can be furnished for some years by increasing the car 
mileage or number of cars in use. 

The elevated and subway traffic in the borough represents the 
travel to Manhattan. The number of paid passengers using the 
elevated road increased at a uniform rate up to 1904. The next 
year there was a very slight increase, due wholly to the opening 
of the 'V^est Farms branch of the subway, which had been in opera- 
tion for seven months. In 1906 the use of the subway caused a 
falling ofif in the number of elevated passengers. Apparently the 
subway has had no effect upon the travel on the surface lines in 
The Bronx. Probably about 42,000,000 paid passengers will be 
carried on the surface lines in 191 1, and 57,000,000 in 1916. 

Manhattan's population was 2,167,585 for the 1906 fiscal year. 
This represented an increase of about 15 per cent, in five years. 
The traffic on all the lines in the borough has increased nearly 39 
per cent, during the same time, but the growth has not been uni- 
form throughout the whole period. The percentage of increase 
for each succeeding year was less than that for the preceding 
year up to 1905. For 1906, as already stated, there was a marked 
increase in the travel on all lines. While in each year the total 
travel has increased over that of the preceding year, the same 



Transit Conditions. 255 



thing cannot be said of the surface, elevated and subway line& 
when considered separately. During 1902 and 1903 there was a 
steady increase in the number of paid passengers carried on both 
the surface and elevated roads. In 1904 there was a falling off on 
the surface lines and a corresponding increase on the elevated lines. 
This was probably due almost entirely to the interference with the 
surface cars caused by the construction of the subway. But the 
surface and elevated lines showed a loss in 1905, which combined 
was equivalent to the travel on the subway during that year. 
Most of the subway passengers, however, were drawn from the 
elevated lines. There were nearly 21,000,000 less passengers 
using the elevated than in 1904 — a loss of 10 per cent., instead 
of what should have been a gain of nearly 20 per cent., due to the 
subway travel. During 1906 the surface roads gained a little over 
the previous year, but the elevated roads continued to lose pas- 
sengers. 

In the fiscal year of 1906 the surface cars in Manhattan carried 
391,354,877 paid passengers. This was a total increase of about 
7 per cent, in five years. It has already been shown that the popu- 
lation of the borough increased 15 per cent, during the same 
period. Each inhabitant rode 194 times during 1901, as compared 
with 181 times in 1906. It is therefore apparent that the public 
are not riding on the surface cars as often as formerly. There are 
several reasons for this. The subway traverses a section of the 
city which had not formerly been provided with rapid transit facili- 
ties; therefore, those who had been compelled before to use 
the surface cars immediately changed to the subway. Again, 
a great many have moved their homes from lower Manhattan 
into tipper Manhattan and The Bronx, and in consequence 
have become patrons of the elevated and subway roads. The 
number of passengers carried in 1906 does not represent the maxi- 
mum number carried per year during the last five years. In 1903 
there were 396,570,435 surface car passengers, amounting to 
nearly 200 rides per capita. This was the summit year of the sur- 
face car travel. The changes in the trackage and car mileage have 
not corresponded with the variations in the traffic. The former 
has increased about 14 per cent., but the latter only about one-half 
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of I per cent. The density of traffic, or number of paid passengers 
per car mile, has increased over 6 per cent. 

At present, if there were greater facilities for the long-distance 
travel, the traffic on the surface lines would be materially less. 
The surface lines should be wholly available for the short hauls. 
If the traffic growth on these lines for the five years just past is 
maintained for a decade the paid passengers would then be about 
419,000,000 in 191 1, and 448,000,000 in 1916. This number 
can probably be taken care of on the present surface lines, 
without excessive overcrowding, provided the street conditions 
are so regulated as to reduce to a minimum the obstruction to car 
movement, and the size of all the cars in service is increased to 
the dimensions of the largest cars now being used. It would be 
of great benefit if the movement of vehicles on the car tracks were 
prohibited, or at least restricted, particularly during the rush hours. 
Careful investigations made by the Merchants' Association during 
1903 will confirm these statements. 

It has already been pointed out that a large number of former 
patrons of the elevated changed to the subway as soon as it was 
opened. The elevated and subway roads in Manhattan are con- 
sidered together, since they both provide for the long-distance 
travel. The combined traffic on the two systems during the fiscal 
year ending June 30, 1906, was 355,331,924 paid passengers, 
227,538,369 riding on the elevated roads, and the remaining 127,- 
793,555 using the subway. In five years the number of long dis- 
tance riders has increased over 108 per cent. The number of such 
riders per inhabitant has been 91 for 1901, and 164 for 1906. The 
enormous gain indicated above was accompanied by a correspond- 
ing loss on the surface lines. It is unlikely that such an increase 
in the elevated and subway traffic will be maintained for more than 
a few years at the most; it merely represents a change from one 
system to another. The more nearly correct conditions will be- 
shown in the increase in traffic on all lines. Moreover, since Man- 
hattan and The Bronx are interconnected by both the elevated and 
subway lines, it will be desirable to consider these two boroughs 
together in arriving at any conclusion relative to the traffic on 
these two systems. 
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The population of Manhattan and The Bronx has been esti- 
mated at 2,456,002 for the fiscal year 1906. It will probably be 
about 2,740,000 in 191 1, and 3,170,000 in 1916. The total paid 
traffic for the last five fiscal years has increased 'about 41 per cent., 
■to 818,273,413 per year, or an average of about 2,242,000 per day. 
The number of rides per capita is now about 333. The above 
total paid passengers are distributed as follows: Surface lines, 
422,567,025; Elevated lines, 257,786,756; Subway, 137,919,632. 
The surface lines carry about 52 per cent, of the total traffic, and 
the elevated and subway lines together the remaining 48 per cent. 
It appears, therefore, that at present in iVlanhattan and The Bronx 
the traffic is about equally divided between the surface roads in 
■one case and the elevated and subway in the other, while in Brook-, 
lyn and Queens only about one-third of all passengers were car- 
ried on the elevated lines. 

At the 41 per cent, rate of increase for five-year periods the 
total traffic in Manhattan and The Bronx will be about 1,153,- 
<X)o,ooo in 191 1 and 1,626,009,000 in 1916, daily averages of 
3,131,000 and 4,454,800. Transportation must be provided for 
the rush hour conditions, or maximum number carried in one 
hour in one direction. The capacity of the existing elevated and 
«ubway roads, based on such conditions, if all passengers are to 
have seats, is not far from 200,000,000 per year; if moderate 
crowding is to be permitted, about 300,000,000. The estimated 
number of surface car riders has already been stated — for Man- 
battan, as 419,000,000 in 191 1, and 448,000,000 in 1916; for The 
Bronx as 42,000,000 in 191 1, and 57,000,000 in 1916. Deducting 
these figures and the estimated capacity of the exis.ting elevated 
and subway lines from the total estimated traffic to be taken care 
■of in 191 1 and 1916, we have either, when seats are furnished, 
492,000,000 and 921,000,000, or, with moderate crowding, 392,- 
■000,000 and 821,000,000 passengers, respectively, for whom trans- 
portation must be provided in new subways yet to be constructed. 

Under moderate crowding two additional subways must be 
completed within five years and four within ten years. If seats 
are to be provided three additional four-track subways will have 
to be put in operation within the next five years, and three more 
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within a decade, in order that the inhabitants of Manhattan and 
The Bronx may be transported to and from their daily business in 
comfort and decency. 



NEW ROUTES AND EXTENSIONS. 

The new routes and extensions adopted by the Board, described 
at length in the report of 1905, have entailed upon the engineering 
force an immense amount of work, in the making of surveys to 
cover the nineteen different routes adopted, and in completing 
the borings made for these routes begun in 1904, a detailed ac- 
count of this work being given under a separate caption. Also 
the work of designing and preparing drawings, plans and specifi- 
cations necessary in the preparatory work of letting contracts 
for construction has kept the Engineering Department sedulously 
employed since these new routes were first taken under considera- 
tion. Hearings held at stated times by the Commissioners ap- 
pointed by the Appellate Division of the Supreme Court to pass 
upon such routes not receiving the consents of the majority of 
abutting property owners, required constant attendance by your 
Engineer, and much testimony to be given by him, necessitat- 
ing voluminous data to be collated. All this necessary preliminary 
work having been well advanced by early Fall, the Board took 
active measures to get in form for contract letting such of these 
new routes considered most urgent to be constructed. What has 
been accomplished in this comiection follows : 

Connection Between Bridges, Elevated vs. Subway Loops. 

The connection between the Williamsburg Bridge and the 
Brooklyn Bridge engaged the serious attention of the Board look- 
ing to the solution of the problem of the congestion at the Brook- 
lyn bridges. On September 13, after a study of the question by 
your Engineer, he reported to the Board as follows : 
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New York, September 13, 1906. 

Hon. A. E. Orr, President, Rapid Transit Board: 

Dear Sir — In accordance with instructions of the Board 
I have investigated the proposed connection betvi^een the WilHams- 
burg Bridge and the Brooklyn Bridge, with an idea of connecting 
them by an elevated railroad and also by a subway railroad, and 
beg leave to report as follows : 

That better facilities for the distribution of passenger traffic are 
necessary at the ends of the Williamsburg Bridge, and also at the 
Brooklyn Bridge, than at present exist has long been apparent. 
The inadequate facilities afforded for crossing the East river have 
impeded the development and growth of the" Borough of Brook- 
lyn. 

For many years this problem has been studied in connection 
with the rapid transit questions, and I have felt that the demand 
for better facilities in connection with Brooklyn is as urgent as 
any other rapid transit improvement in New York. 

A connection by elevated railroad between the Manhattan ends 
of the Williamsburg and Brooklyn Bridges has been previously 
considered, both on Baxter street and also on Centre street, and 
I now report on an elevated railroad connection between the 
bridges, which, starting at the Williamsburg" Bridge, passes 
thlrough Delancey street to the Bowery, thence through the 
Bowery and Park row and North William street to the Brooklyn 
Bridge. 

Careful surveys of the elevated structure as it exists .along the 
Bowery and Park row have been made, and also designs for a 
structure to take care of the travel between the bridges, which, 
in my judgment, would be the most economical and practical. On 
Delancey street it is proposed to construct an elevated railroad 
with columns about 22 feet apart, near the curb of the parkway, 
occupying the centre of the street. Along the Bowery and on 
Park row it is preferable to reconstruct the Manhattan elevated 
structure which occupies these streets, instead of adding new 
columns between the existing ones, which would obstruct the 
streets to a larger extent than is now the case. The structure 
would be a double-deck one, carrying Manhattan tracks on the 
lower deck and the bridge loop tracks on the upper deck, it being 
designed so that the upper portion, with the columns above the 
level of the lower tracks, could be removed when occasion re- 
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quired. This would then leave a one-story structure along the 
Bowery and Park row carrying the Manhattan elevated tracks 
as at present. 

With the plan submitted it is contemplated to have a station 
at the intersection of Delancey street and Allen street, which is 
one block from the elevated station of the Second Avenue Rail- 
road, at the intersection of Allen street and Rivington street ; also 
a station on the Bowery, at Grand street; another one at Canal 
street, and another at Chatham Square, which stations could con- 
veniently connect with the present stations of the Thirdi Avenue 
Elevated Railroad ; also a station on Park row near Duane street, 
which would connect with the Brooklyn Bridge terminal. 

The estimated cost of this elevated structure is about $1,800,000 
for construction. The amount of damage to abutting property is 
an item not easily calculated, but the assessed valuation of the 
contiguous real estate is estimated at about $14,000,000. Taking 
12^2 per cent, of this as an approximate value of the damage 
caused along the whole route, the total cost of an elevated con- 
nection would be $3,550,000. 

The elevated structure through Delancey street would be about 
forty feet above the elevation of the parkway, continuing about 
that elevation through the Bowery and Park row, and rising to a 
greater height near the Brooklyn Bridge. This, of course, neces- 
sitates at all stations escalators to connect the stations with the 
surface of the street. 

Some studies have been made during the greater part of August 
in connection with the travel and the distribution of the people 
on the Manhattan side of the Brooklyn and the Williamsburg 
bridges. I find during the two morning and evening rush hours, 
from 7 to 9 a. m. and 5 to 7 p. m., respectively, that approximately 
an average of 20 per cent, of the people using the Brooklyn Bridge 
depart from or arrive at the Bridge entrance upon the subway, 
elevated and surface cars. The remaining 80 per cent, walk to 
and from the Bridge entrance. Of these latter 65 per cent, are 
from the districts to the east, south and west of the Bridge en- 
trance. The remaining 15 per cent, come from the north through 
Park row and Centre street. These are the only people who would 
be accommodated by an elevated loop through the Bowery and 
Park row. 

At the Williamsburg Bridge approximately 40 per cent, of all 
people using the Bridge in both directions cross it in the Metro- 
politan cars. Of the remaining 60 per cent., 25 per cent, would 
be accommodated by the above-mentioned loop. The other 35 
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per cent, come from territories north, south and east of the Bridge 
entrance. 

This elevated loop could be built, after the necessary legal steps 
were taken, in one year from the time of letting the contract. 

A subway connecting the Williamsburg and Brooklyn bridges 
would be made a part of the comprehensive system of subways 
as laid out by the Board, and as set forth in the Amended Final 
Report of the Board of May 12, 1905. Any part of the whole 
could be constructed as additional rapid transit facilities may be 
demanded by the increased traffic between the two Boroughs. 

The subway system as laid out to provide for the Manhattan 
, and Brooklyn interborough travel, with a number of stations along 
its route, as shown on the plans, has the advantage of distributing 
the passengers in both Boroughs and carrying them, within certain 
limits, to their destinations, instead of unloading them at one or at 
a few stations, a long distance from the final destination of the 
greatest number of the passengers, which naturally v.^ould cause a 
congestion of traffic at the few stations available. 

In the plans submitted I show the subway lines forming a com- 
plete system of connections between the two bridges, and with 
provisions for future connections in the Borough of Manhattan, 
with additional routes between Manhattan and Brooklyn, namely, 
on Fourteenth street. Maiden lane. Old Slip, as well as at the 
Manhattan Bridge. 

The route for Manhattan is laid out as follows : 

Beginning at Williamsburg Bridge, it passes through Delancey 
street to Centre street, through Centre street to Brooklyn Bridge. 
Under Park row to William street, and through William street to 
the neighborhood of Wall street. Also from Centre street and 
Grand street, through Grand street and Desbrosses street to Wash- 
ington street, through Washington street and Liberty street to 
William street. Also from Centre street and Canal street, through 
Canal street to Wooster street, thence through Wooster street and 
Washington Square East, and University place to Fourteenth 
street, through Fourteenth street to Greenwich street, and through 
Greenwich street and Washington street to Desbrosses street. 
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The estimate for this portion of the subway route amounts to as 
follows : 

BOROUGH OP MANHATTAN. 

A four-track subway from the Williamsburg Bridge 
terminal, which is now under construction, to 
the Brooklyn Bridge $3,400,000.00 

Change of Brooklyn Bridge approach to connect to 

subway 750,000.00 

A two-track subway from the Brooklyn Bridge 
through William street to a point north of and 
near Wall street 700,000.00 

A two-track subway on Grand street and Desbrosses 

' street, from Centre street to Washington street. 1,530,000.00 

A two-track subway on Liberty street and Wash- 
ington street, from William street to Desbrosses 
street 2,100,000.00 

A two-track subway on Washington street, from 
Desbrosses street, through Greenwich street. 
Ninth avenue. Fourteenth street. University 
place, Washington Square East, Wooster street 
and Canal street to Centre street 5,600,000.00 

Easements (estimated) 2,000,000.00 

Total $16,080,000.00 



In Brooklyn, the plans submitted show a loop connection be- 
tween the two bridges, with provision to connect with the future 
lines from Manhattan, as mentioned above. The route in Brook- 
lyn is laid out as follows : 

Beginning at Brooklyn Bridge, descending from the. elevated 
tracks on the bridge, utilizing the bridge storage yard parallel with 
Washington street for the descent, it passes through Washington 
street to Fulton street; thence through Fulton street and Wil- 
loughby street and Flatbush avenue extension to Fulton street; 
through Fulton street to Lafayette avenue; through Lafayette 
avenue to Bedford avenue ; through Bedford avenue and Bedford 
avenue extension, and across Williamsburg Bridge plaza to the 
Williamsburg Bridge. 

The connection from the elevated tracks at the Brooklyn end of 
the Brooklyn Bridge to the subway on Fulton street is a new 
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addition to the system, and was not included in the routes previ- 
ously laid out by the Board. 

The estimated cost of constructing the lines as described above 
is as follows: 

BOROUGH OF BROOKLYN. 

A two-track connection from the elevated tracks on 
the Williamsburg Bridge to the subway at the 
intersection of Bedford avenue and Broadway. $420,000.00 

A four-track subway on Bedford avenue and Bed- 
ford avenue extension, from Broadway to La- 
fayette avenue 2,520,000.00 

A four-track subway on Lafayette avenue from 

Bedford avenue to Fulton street 2,050,000.00 

A four-track subway on Fulton street from La- 
fayette avenue, through Flatbush avenue ex- 
tension, Willoughby street and Fulton street 
to Myrtle avenue 1,830,000.00 

A two-track connection from the subway at Myrtle 
avenue and Fulton street to the elevated tracks 
on the Brooklyn Bridge 410,000.00 

Easements (estimated) 200,000.00 

Total $7,430,000.00 



Any part or the whole of this subway, in both Manhattan and 
Brooklyn, can be constructed in two years after the time of letting 
the contracts. 

I desire to call the attention of the Board to the fact that the 
greater part of this subway loop has been presented to the Ap- 
pellate Division of the Supreme Court for its decision, in lieu of 
the consents of the property owners, and I expect that a decision 
will be rendered about the end of this year. 

With this I submit three plans; one showing the proposed ele- 
vated loop; another the proposed subway loop, and one showing 
the assessed valuation along the proposed elevated loop. 

The information furnished us in connection with the Brooklyn 
Bridge by Mr. C. M. IngersoU, Chief Engineer of the Department 
of Bridges, has been of great value in the preparation of these 
plans, which courtesy I wish to acknowledge. 

Very truly yours, 

George S. Rice, 

Chief Engineer. 
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Action was thereupon taken by the Board to decide whether an, 
elevated loop or a system of subway loops would be the more 
feasible as a solution of this problem ; and a public hearing, which; 
was attended by large delegations of property owners and others,, 
was given on October 18, after which the Board went into execu- 
tive session and gave due consideration to the views expressed 
by those who addressed the meeting, and concluded to take defi- 
nite action, to the end that the proposition of an elevated loop' 
was put to a vote and acted upon adversely. At the following 
meeting, on October 25, the subject was reconsidered, and the 
elevated loop proposition again voted upon, with the same result, 
whereupon, by resolution duly adopted, the Chief Engineer ancJ 
Counsel of the Board were directed to prepare plans and contract 
for the proposed subway connection. The consent and approval 
of the Board of Estimate and Apportionment to the route and 
general plans for this subway loop was requested on November 7 
and obtained on November 23. Hearings had been held be- 
fore the Commissioners appointed by the Appellate Division 
to pass upon and determine whether such route should be con- 
structed, and by the end of the year these hearings were practi- 
cally completed, and it is expected that the Commissioners of the 
Appellate Division will give their consent to the route and have 
their report confirmed by the Court at an early date, when the 
necessary preliminary steps can be hastened to let a contract for 
construction. 

Procedure Preliminary to Letting Contracts. 

Sundry routes of those adopted by the Rapid Transit Board on 
May 12, 1905, were submitted, as expediency demanded, to the 
Board of Aldermen for approval as required by the Rapid Transit 
Act; and latterly all of them were submitted for like consent to 
the Board of Estimate and Apportionment, in accordance with an 
amendment to the Rapid Transit Act passed by the Legislature, 
vesting such power in that body instead of with the Board of 
Aldermen. On July 14, 1905, the Board of Estimate and Appor- 
tionment gave its consent, and the necessary hearings thereafter 
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having been held, from time to time, before the Commissioners 
appointed by the Appellate Division, the Appellate Division in 
October, 1906, confirmed the Commissioners' report approving 
nine of these routes, conditionally upon the Rapid Transit Com- 
missioners deciding within two years which of the routes they 
would finally conclude to construct. In view of this action, 
and to expedite construction of the routes considered most im- 
portant, the Board of Estimate and Apportionment was asked by 
the Rapid Transit Board to give its opinion upon certain impor- 
tant factors in connection with letting contracts for these new 
routes, as set forth in the report of the Rapid Transit Railroad 
Commissioners. The Board of Estimate and Apportionment, hav- 
ing duly taken under advisement the questions involved in the 
communication submitted by the Rapid Transit Board, adopted 
a resolution on December 7, 1906, recommending that alternate 
bids be invited ; first, for construction alone, and, secondly, for 
construction, equipment and operation of the following routes : 

1. Seventh and Eighth avenue. 

2. Lexington avenue route. 

3. Third avenue route. 

4. Jerome avenue subway. 

5. Fourth avenue and Bensonhurst route. 

6. The so-called tri-borough route south of One Hun- 

dred and Thirty-eighth street, in the borough of 
The Bronx, including in addition to the Third ave- 
nue route, Manhattan Bridge route, part of route 
9-C in Brooklyn, part of route ii-Ei in Brookl^, 
and route ii-A, ir-B and ii-F (Bensonhur-st 
route) in the borough of Brooklyn. 

7. West Farms and White Plains route. 

Contracts were accordingly ordered to be prepared as soon as 
practicable for these several routes, more specifically described 
in the following memorandum, denoting them in numerical order, 
as well as by name, this numerical designation being given when 
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officially adopted by the Board. The total length of route, and 
the estimated cost of each, according to figures prepared in 1905 
— not considering pipe galleries, and without includitig the co^t 
of real estate to be acquired, and based; on the prices of previous 
subway construction — are also given: 

Route No. 3, Third Avenue Route. 

Begins at South street, one branch through Broad street, Nas- 
sau street and Park Row to .Chatham Square, and one branch 
through Pearl street and New Bowery to .Chatham Square, and 
thence through the Bowery, Third Avenue to the Harlem River. 
Thence one branch through Lincoln and Morris avenues to One 
Hundred and Forty-second streejt, and one through Southern 
Boulevard to St. Ann's avenue. ., 

Total length of route, feet , .. . ,• 68,300 

Estimated cost , $26,500,000 

Route No. 4, Seventh and Eighth Avenue Route. 

Begins at Battery Park, through Grieenwich street, one branch 
through Hudson street and Eighth avenue to. One Hundred and 
Fifty-fourth street, and one branch through West Broadway, 
Greenwich avenue, and Seventh and Eighth avenues to One Hun- 
dred and Fifty-fourth street. 

Total length of route, feet 80,200 

Estimated cost i .......... .. $35,500,000 

Route No. 5, Zexingfon Avenue Route. 

Begins at Battery Park, through Greenwich street, Trinity place, 
Vesey street, Broadway, Fifth avenue,' Thirty-fifth and Thirtv- 
sixth streets, Lexington avenue to the Harlem River. Thence three 
branches: Park avenue and One Hundred and Fifty-third street 
to One Hundred and Sixty-fourth street. Park avenue to One 
Hundred and Fifty-sixth street and IVforris avenue to One Hun- 
dred and Forty-ninth street. Also spur connection from Lexing- 
ton avenue to Park avenue through Forty-second street. 

Total length of route, feet ; 70,450 

Estimated cost $30,ooo',ooo 

Route No. II, Fourth Avenue Route. , , 

Fourth avenue, from Atlantic avenue to One Hundred and First 
street, in Brooklyn. 
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Total length of route, feet 39,SSo 

Estimated cost $12,750,000 

Route No. ii-F, Bensonhurst Route. 

From Fourth avenue, in Brooklyn, through Fortieth street. New 
Utrecht avenue, Eighty-sixth street and Stillwell avenue. 

Total length of route, feet 32,500 

Estimated cost $10,000,000 

Route No. 15, Jerome Avenue Subway. 

From One Hundred and Sixty-second street, in The Bronx, to 
Jerome avenue. 

Total length of route, feet 31,850 

Estimated cost $13,650,000 

Route No. 18, West Farms and White Plains Route. 

From One Hundred and Seventy-seventh street, in The Bronx, 
through West Farms Road and White Plains Road. 

Total length of route, feet 28,000 

Estimated cost $3,500,000 

Tri-Borough Route. 

Westchester Turnpike and Southern Boulevard, in The Bronx, 
Route No. 3 (Third Avenue Route), in Manhattan, Manhattan 
Bridge and Fourth avenue to One Hundredth street, Brooklyn, 
and Fortieth street. New Utrecht avenue and Stillwell avenue, 
Brooklyn. 

Total length of route, feet 172,000 

Estimated cost $55,200,000 



Of the seven routes above described, it was deemed expedient to 
advertise fiist for bids for Route No. 5 (Lexington avenue route), 
and the necessary plans, contract and specifications for that route 
were practically advanced to completion by the end of the year 
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to receive bids at tlie earliest possible date. Your Engineer con- 
cluded in the studies of this route that it would be as feasible 
to provide for a double-deck structure instead of the usual four- 
track mode of construction, as stated in the following lettT ad- 
dressed to the Board: 

New York, December 13, 1906. 

Hon. Alexander E. Orr, President, Rapid Transit Board: 

Dear. Sir — In making the final studies for the subway, Lexing- 
ton avenue route, based on the results of the extended surveys that 
have been made since the general routes and plans were adopted 
by the Board, T have reached the conclusion, after mature con- 
sideration, that the best form of structure for this route is what 
may be termed a double-deck structure, that is, a structure having 
the local tracks near the street surface and the express tracks di- 
rectly under the local tracks. 

Furthermore, while still having these studies under considera- 
tion, it was determined by the Board that pipe galleries should 
be provided for all the rapid transit lines, and this has emphasized 
or added to the desirability of a double-deck structure on Lex- 
ington avenue. 

Lexington avenue is 75 feet wide between building lines, with 
a general width of about 38 feet between the curbs. It is largely 
a residential street, and on a very large portion of it the main en- 
trances to the buildings are above the sidewalk and are reached 
by flights of stairs from the sidewalk to the main floor. 

To build the structure with four tracks substantially on the 
same level would necessitate the temporary removal of practically 
all of these stairways, iron railings and area enclosures that form 
a common feature of this residential district. 

To depress the outside tracks to provide for pipe galleries would 
not change the above conditions, as in either case the sides of the 
excavation would be within about seven feet of the building lines, 
and in order to provide for the pipe galleries the additional depth 
necessary, so near the building lines, would necessitate the under- 
pinning of the buildings, with all the possibilities of rather serious 
inconvenience to abutting owners. 

With a double-deck construction, while the depth of excavation 
would be somewhat greater, the limits of the excavation for the 
railroad would be about at the curb line, with only the excavation 
for pipe galleries encroaching somewhat on the sidewalk area, 
these galleries having comparatively little depth. 



Station Locations. 269 



Also, with a double-deck railway, the alignments and grades 
will be adjusted to the best advantage, and finally, all conditions 
considered, the double-deck structure, in my opinion, can be more 
economically built with the minimum inconvenience to abutting 
property owners. 

In view of the above, I desire to recommend to the Board that 
the Chief Engineer be authorized or directed to prepare the final 
plans for the L/Cxington avenue route, that it shall in the main be 
constructed as a double-deck railway. 

Very truly yours, 

George S. Rice, 

Chief Engineer. 

The Board approved this form of construction, and directed that 
the detailed plans be prepared by the Chief Engineer to show in 
general a double-deck structure in Lexington avenue, with two of 
the tracks placed substantially under the others, at a depth not to 
exceed 20 feet below them. 

Locations of Stations for New Routes. 

On December 27 plans to show locations of stations were sub- 
mitted to the Board and duly approved, for the Lexington avenue 
route, the Seventh and Eighth avenue route, including the Jerome 
avenue subway, and the Third avenue route in Manhattan and 
Brooklyn, and part of the Bronx; these several routes, of the 
seven above referred to to be advertised for bids, having been or- 
dered to be put under immediate contract. 

The locations of these stations have been made with the view 
of improving the express service over that maintained on the 
present Rapid Transit Railroad, as the stations being farther 
apart permit of greater speed. The local stations being about nine 
or ten blocks apart, greater speed can also be made between these 
stations. 

The stations as located are given in the following list : 

Stations on Lexington Avenue Route. 

Exchange alley-Rector street. 
Cortlandt-Dev streets. 
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Cortlandt street. 

Warren-Chambers streets (express), 
Leonard-Franklin streets, 
Graiid-Brocme streets, 
Houston-Bleecker streets, 
Eighth-Ninth streets, 
Fourteenth street (express), 
Twenty-second-Twenty-third streets, 
Thirty-second-Thirty-third streets. 
Thirty-seventh-Thirty-eighth streets, 
Forty- third-Forty-fourth streets (express), 
Fifty-first-Fifty-second streets, 
Fifty-ninth-Sixtieth streets, 
Sixty-eighth-Sixty-ninth streets, 
Seventy-seventh-Seventy-eighth streets, 
Eighty-sixth-Eighty-seventh streets (express), 
Ninety-seventh-Ninety-eighth streets, 
One hundred and fifth-One hundred and sixth streets. 
One hundred and fifteenth-One hundred and sixteenth streets. 
One hundred and twenty-fourth-One hundred and twenty-fifth 
streets (express), 

One hundred and thirty-sixth-One hundred and thirty-seventh 
streets. 
One hundred and fortieth street. 
One hundred and forty-ninth street. 
One hundred and fifty-sixth street, 
Walton-Gerard avenues. 
Jerome avenue. 
One hundred and sixty-fourth street. 

Stations on Third Avenue Route. 
Whitehall street. 
Nassau Street Branch — 
Beaver street-Exchange place, 
Fulton-Ann streets, 
Chambers street. 
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Pearl Street Branch — 

Hanover square, 

John-Fulton streets, 

Frankfort street, 

Chatham square (express), 

Canal street, 

Delancey street, 

Houston-Fik-st streets, ' 

Seventh-Eighth streets, 

Fourteenth-Fifteenth streets, 

Twenty-third-Twenty-fo|i,rth streets (express), 

Thirty-third-Thirty-fourtii streets, 

Forty-first-Forty-second streets, 

■Fiftieth-Fifty-first streets,' ' 

Fifty-ninth-Sixtieth streets (express), 

Sixty-seventh-Sixty-eighth stfets, ""' " 

Sev^ntV-sixth-Seventy-severith streets, ' 

Bighty-sixth-Eighty-s^yenth streets (dxpress), , 

Ninety-fifthrNinetyTsixth streets, ,^ ,^1,11,11 / 

One hundred arid fifth-One "liundred and Sixth streets, 

One hundred and fifteenth-Ch^p, hj^jn,^f e^ and Sixteenth streets, 

One hundred and twenty-fifth-One hundred and IWenty-sixth 
streets (express), p >. , ., jj ^ ; ^ . ; 

One hundred and thirty-sixth-One hundred and thirty-seVenth 
streets. .:■;',■',,,', .>,.".< ■ ' 

One Hundred and Thirty-second Street Branch — 

Brook-St. Ann's avenues, 

Stations on Fourth Avenue Route. 

On Flatbush avenue (extension), between Lafayette street and 
DeKalb avenue. 

On Fourth avenue, at Dean and Pacific streets (express). 

On Fourth avenue, at Union and President streets. 

On Fourth avenue, at Eighth and Ninth streets. 

On Fourth avenue, at Prospect avenue and Seventeenth street. 

On Fourth avenue, at Twenty-fifth and Twenty-sixth streets. 

On Fourth avenue, between Thirty-fifth and Thirty-seventh 
streets (express). 
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On Fourth avenue, at Forty-seventh and Forty-eighth streets. 

On Fourth avenue, at Fifty-sixth and Fifty-seventh streets. 

On Fourth avenue, at Sixty-fifth and Sixty-sixth streets (ex- 
press). 

On Fourth avenue, at Seventy-fifth and Seventy-sixth streets. 

On Fourth avenue, at Eighty-fifth and Eighty-sixth streets. 

On Fourth avenue, at Ninety-third and Ninety-fourth streets. 

On Fourth avenue, at One hundred and One hundred and first 
streets (express). 



Stations on Bensonhurst Route. 

On Fortieth street, at Seventh avenue. 

On New Utrecht avenue, at Forty-third and Forty-fourth 
streets. 

On New Utrecht avenue, at Fifty-first and Fifty-second streets. 
On New Utrecht avenue, at Sixty-first and Sixty-second streets. 
On New Utrecht avenue, at Sixty-eighth street and Bay Ridge 
avenue (express). 

On New Utrecht avenue, at Seventy-eighth and Seventy-ninth 

streets. 

On Eighty-sixth street, between Nineteenth avenue and Bay 
Twenty-third street. 

On Eighty-sixth street, at Twenty-second avenue and Bay 
Thirty-first street (express). > 

On Eighty-sixth street, at Twenty-fifth avenue and Bay For- 
tieth street. 

On Stilhvell avenue, between Bay Fiftieth street and Cropsey 
avenue. 

On Stillwell avenue, between Mermaid and Surf avenues (ex- 
press). 



Stations on Seventh and Eighth Avenue Route. 

Battery Park, 

Edgar-Rector streets, 

Dey street, 

Murray-Warren streets (express). 
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West BRa-ujwAY Branch — 
Franklin-White streets, 
Broome-Spring streets, 
Bleecker-Third streets, 
Christopher street (express). 

West Broadway Branch — 
Fourteenth-Fifteenth streets, 
Twenty-third-Twenty- fourth streets, 
Thirty-third-Thirty-fourth streets (express). 
Forty-first street, 
Forty-ninth-Fiftieth streets, 
Fifty-seventh-Fifty-eighth streets (express). 

Hudson Street Branch — 

Harrison-Franklin streets. 

Canal street, 

King-West Houston streets, 

Christopher-West Tenth streets (express), 

Fourteenth-Fifteenth streets, 

Twenty-third-Twenty- fourth streets, 

Thirty-third-Thirty-fourth streets (express), 

Forty-first-Forty-second streets, 

Forty-ninth-Fiftieth streets, 

Fifty-seventh-Fifty-eighth streets (express), 

Sixty-seventh-Sixty-eighth streets, 

Seventy-sixth-Seventy-seventh streets, 

Eighty-sixth-Eighty-seventh streets (express), 

Ninety-fifth-Ninety-sixth streets. 

One hundred and fourth-One hundred and fifth streets. 

One hundred and fifteenth-One hundred and sixteenth streets. 

One hundred and twenty-fourth-One hundred and twenty-fifth 
streets (express). 

One hundred and thirty-fourth-One hundred and thirty-fifth 
streets. 

One hundred and forty-third-One hundred and forty-fourth 
streets. 

One hundred and forty-eighth-One hundred and forty-ninth 
streets (express). 
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One hundred and fifty-fourth street (express). 

Woodycrest avenue, 

One hundred and sixt^^-fifth-McClellan streets, 

One hundred and Seventieth street. 

One hundred and seventy-fourth street, 

Tremont avenue. 

One hundred and eighty-first street (express), 

Fordham road, 

Kingsbridge road, 

Two hundredth street, 

Moshohi parkway, 

Woodlawn road (express). 

Pipe Gaiaeries. 

The Rapid Transit Act provides that the Board may in its dis- 
cretion include, in its plans and specifications for the construction 
of rapid transit railways, provision for pipe galleries. On De- 
cember 3, the Board directed the Chief Engineer to prepare plans 
and specifications for the construction of pipe galleries in future 
subways wherever such galleries are possible of construction, and 
provision has been made for this in the plans for new subways 
where proper space will allow, leaving the question of actual con- 
struction for the future. In many of the new routes provision 
for such galleries will necessarily add to the expense of construc- 
tion, as it will necessitate going to a greater depth than would 
otherwise be necessary. 

Surveys, etc., of New RouTEiS. 

The proposed additional Rapid Transit routes approved by the 
Board, as computed from the surveys made of these routes, cover 
approximately 169.9 miles of railway, principally subways. 

During the years 1904, 1905 and 1906 the different Division En- 
gineers and their respective corps were more or less engaged in 
the large amount of field work required to be done in surveying 
and mapping these new routes. As this preliminary work was 
developed in different stages, it devolved upon the Chief Engi- 
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neer, assisted by his entire office staff of engineers, to make studies 
for alignment to prepare maps, plans, structural drawings, etc. 

The amount of work involved in the preparation of all this data 
to date is shown in the following table : 



Year. 


Base Line. 


Bench Levels. 


Field 
Topography. 


Sub-Surface 
Indications. 




Lin. Ft. 


Miles. 


Lin. Ft. 


Miles. 


Lin. Ft. 


Miles. 


Lin.Ft. 


Miles. 




115,920 

527,474 
336,286 


21.96 
99.90 
63.69 


61,869 
413.432 
485.975 


II. 71 
78,3,0 
92.04 


54,027 
197,924 
3J4,4i6 


10.23 
37.48 
59-55 


34.262 
387,182 
465,799 








1906 , 


88.21 




979,680 


185.55 


961,276 


182.05 


566,367 


107.26 


887,243 


168.03 




i ! 


Year. 


A-Di!awings. 
(Alignment.) 


B-Drawings. 
(Sewers.) 


' i 1 
D-Drawings. 


E-Drawings. 




,Lin. Ft/ 


Jililes. 


Lin. Ft. 


Mile*. 


Lin. Ft. 


Miles. 


Lin.Ft. 


Miles. 




340,126 
238,318 


64,42 
45-13 


87,700 


1 ••• 
16.61 


14,900 
108,757 
219,868 


2.82 
20.60 
41.64 


108,593 








1906 


20.57 






Totals 


578,444 


109.5s 


87,700 


16.61 


343,525 


65.06 


1 08, 593 


20.57 







Borings for New Routes. 

In the report of 1905 'details are given of test borings made 
along the lines of new'rapid transit roiites as laid out by the Bbard. 
At the close of the year 1905 work on the Healey Sewer Machine 
and Construction Company's contract for test bdrings was still in 
progress, unavoidable delays having prevented completion at the 
end of December ; but oh February 7, igo6, the work was finished. 
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Total value of work on this contract done in 1905 was $26,951.19 
Less 10 per cent, reserved as per contract 2,695.12 

Amount certified for payment to December 31, 1905. $24,256.07 
The total value of the work as finally completed, Feb- 
ruary 7, 1906, was 33>525-87 

Amount certified for payment during 1906 $9,269.80 

The estimated linear feet of borings to be made under the con- 
tract, the number of linear feet actually completed, and the cost 
for each section in the total payment to the Contractor, are given 
below : 



Section No. 


Est. 
Lin. Ft. 


Lin. Ft. 

Done 
During 

1905. 


Lin. Ft. 

Done 
During 

1906. 


Total 

Lin. Ft. 

Completed. 


Contract 

Price, 

Per Lin. Ft. 


Total 
Cost. 


I — Land borings. . 

3— " " .. 

4— " " .. 
5 — River borings. 


14,500 
11,000 
5,400 
16,000 
11,500 


13,352-7 
11,150.0 
1,013-4 
5,667.0 
10,168.4 


1,434-32 

3,504.80 

6,963.00 

997-40 


13,352-70 
12,584.32 
4,518.20 
12,630.00 
11,165.80 


$0.50 
0-50 
0.45 
0-45 
I. IS 


$6,676.35 
6,292.16 
2,033.19 
5,683-so 

12,840.67 


Totals 


58,400 


41,351-5 


12,899.52 


54,251-02 


.... 


$33,525-87 





Sections i, 2, 3 and 4 comprised the work on land borings, and 
Section 5 the river borings. Of the former 1,660 borings were 
made, having a total depth of 43,085 linear feet, or an average 
depth of about 25.9 linear feet; of the river borings 148 were 
made, having a total depth of 11,165.8 linear feet, or an average 
depth of 75.5 linear feet. 

After the rock surface was approximately determined on the 
lines crossing the rivers by the wash borings noted above, it was 
deemed advisable to verify this location, and also to determine the 
nature of the rock that would probably be encountered in the river 
tunnels. Additional routes had been laid out, namely, the Ben- 
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sonhurst route, in the borough of Brooklyn, and the extension of 
the Westchester avenue route to Pelham Park, in the borough 
of The Bronx, for which wash borings were necessary; and in- 
vestigations respecting the proposed removal of the tracks of the 
New York Central & Hudson River Railroad in Eleventh avenue 
and other streets on the west side of Manhattan, also required 
some additional wash borings. Consequently, to cover this work, 
on May 3 the President of the Board was authorized to obtain 
bids for making test borings with Diamond Drills on the river 
routes, and for wash borings on the other routes ; and a few tests 
were also necessary to be made in Washington street, Brooklyn. 
Bids for this work were received and opened on June 4, 1906, the 
Healey Sewer Machine and Construction Company being award- 
ed the contract. 

The work was separated into three sections, as follows : 

Section No. i. — Diamond drill borings on lines crossing 
the Harlem and East rivers. Estimated linear feet. ... 2,150 

Section No. 2. — Wash borings in Borough of Brooklyn. 
Estimated linear feet 1,300 

Section No. 3. — Wash borings in Borough of Manhattan. 
Estimated linear feet 1,300 

Bids for doing the work were received as follows : 



Name of Bidder. 



Section i. 

Diamond Drill 

Borings. 



Price 
Lin. Ft. Per Ft. 



Section 2. 
Wash Borings. 



Price 
Lin. Ft. Per Ft. 



Section 3. 
Wash Borings. 



Price 
Lin. Ft. Per Ft. 



Total 
Amount 
of Bid. 



Healey Sewer Machine | 

& Construction C0....I 2,150 

Phoenix Construction & I 

Supply Co 1 2, 1 50 

United Engineering & 

Contracting Co [ 2.150 



$11.30 


1,300 


$0.60 


1,300 


$0.45 


12-75 


1,300 


'■75 


1,300 


I. SO 


23.70 


1,300 


0.75 


1,300 


0.60 



$25,660.00 

31.637-50 

52,710.00 



The work was commenced on June 15, 1906, and completed on 
October 10. 
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BORINGS MADE. 

Lin. Ft. 

Section i 2,235.6 Diamond drill at $11.30 $25,262.28 

Section -^ 1,307.4 Wash borings at .60 784.44 

Section 3 1,026.9 Wash borings at .45 462.11 



Total 4,569.9. Amount certified for payment. ..... .$26,508.83 

On Section No. i, thirty-six diamond drill borings were made, 
having a total depth of 2,235.6 linear feet, or an average depth of 
62.1 linear feet; of the wash borings on Sections 2 and 3, one 
hundred and twelve were made, having a totail depth of 2,334.3 
linear feet, or an average deptli of 20.8 linear feet. 



PENNA., N. Y. & LONG ISLAND RAILROAD. 

The progress of work on the tunnel railroad of the Pennsylva- 
nia, New York and Long Island Railroad Company since con- 
struction was begun in 1903, has been given each year in previous 
reports. Following is the status of this work during 1906: 

Beginning at a point on the railroad of the Pennsylvania, New 
Jersey and New York Railroad Company on the west bank of 
the North river, the two tunnels extending to and under that river 
to the west side of Eleventh avenue, in Manhattan, have been 
fully excavated and iron lined, and the concrete lining is now be- 
ing laid therein. These tunnels are each 6,116 feet in length. 
From Eleventh avenue eastward to the Terminal Station site at 
the east side of Tenth avenue, a distance of 982 feet, excavation 
has been continued to within 200 feet of Tenth avenue. 

On the Terminal site the excavation of the necessary 2,500,000 
cubic yards is nearing completion, and the work is being pushed 
on the foundations for the building, as well as on the work in the 
vicinity of the tracks of the tunnel which are below these foun- 
dations. 



New York and Jersey R. R. 279 

Work is under way on the approaches to the tunnels imme- 
diately east of Seventh avenue, and 70 per cent, of the excavation 
for the tunnels extending under Thirty-second street to the First 
avenue shafts has been completed. The excavation for the tunnels 
under Thirty-third street extending between the same points is 
about 86 per cent, completed, and concrete is now being laid 
therein. The length of these two lines is about 10,500 linear feet. 

The First avenue shafts from' which extend the four tunnels 
under the East river, are, with a small percentage of concrete still 
to be laid, completed. 

The four single-tube tunnels extending under the East river to 
the Long Island City shafts have been about 25 per cent, exca- 
vated and iron-lined, while the said shafts are almost completed. 
These tunnels are each to be abftut 3,900 feet in length. 

The excavation for the tunnels extending eastward from the 
Long Island City shafts has been about 80 per cent, completed and 
72 per cent, iron-lined, and the concrete work therein is now be- 
ing prosecuted. These lines are each about 3,900 feet in length. 

About 90 per cent, of the real estate required for the yard in 
Long Island City, to be known as "Sunnyside Yard," has been 
acquired, and condemnation proceedings are about to be insti-, 
tuted for the remainder. 



HUDSON & MANHATTAN COMPANY'S TUNNELS. 

The New York and Jersey Railroad Company and the Hudson 
and Manhattan Railroad Company on December i were consoli- 
dated under the corporate name of the Hudson & Manhattan 
Railroad Company. The progress of work on these two tunnel 
railroads from Hoboken and Jersey City, respectively, under the 
Hudson river to Manhattan, has been set forth in detail in pre- 
vious reports of the Board. A synopsis of the work done on both 
these railroads during 1906 is given, in order of divisions, as fol- 
lows: « < 1 V ' ! 
N^w York & Jbrsey Rai;,road Division. 

The westbound tunnel of the New York approach has been ex- 
tended from a point under Christopher street, 230 feet east of the 
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easterly line of Bleecker street, along Christopher street to Sixth 
avenue, to a point 20 feet south of the south line of Tenth street ; 
a total distance of 1,373 ^^^t constructed during the year. 

The eastbound tunnel of the New York approach has been ex- 
tended from a point on Greenwich street, 100 feet north of the 
north line of Barrow street, to Christopher street, and along 
Christopher street to a point 65 feet east of the east line of Wa- 
verley place ; a total distance of 2,098 feet constructed during the 
year. 

Work on the Hudson street station has been completed, with 
the exception of stairways and passageways leading to a connec- 
tion with the street through private property, this work being 
executed by tunneling between tubes with a roof shield. 

Work on the Sixth avenue extension is being advanced. It was 
commenced late in the year, and was largely preliminary to the 
actual construction, consisting of the assembling of plant, under- 
pinning of the elevated railway structure, and reconstruction of 
sewers and other pipes. 

The Eighteenth street sewer is nearly completed, the following 
amount of sewer having been constructed during the year: 

UNDER PIER (new) no. 59. 

816 ft. 5' o" X 4' 6" wooden barrel sewer. 
816 ft. 5' o" X 3' 9" wooden barrel sewer. 

WEST EIGHTEENTH STREET, BETWEEN NORTH RIVER AND SIXTH 
AVENUE. 

743 lin. ft. 5' 6" X 8' o" rectangular sewer. 
87s lin. ft. 6' o" circular sewer. 

2,270 lin. ft. s' 9" circular sewer 

Hudson & Manhattan Raii^road Division. 

There have been built within the State of New York, under the 
river bed, a total of 1,714 feet of tunnel. A large amount of work 
has been done on the approaches in the City of New York in con- 
nection with the Church street terminal. As to the terminal itself, 
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all buildings on the site have been removed, and thirty-five sur- 
rounding foundation caissons and two interior foundation caissons 
have b.een sunk ; this wprk requiring 36,000 cubic yards of excava- 
tion, and 15.000 cubic yards of concrete. In order to avoid the 
possibility of any settlement of the foundations of the buildings 
adjoining tlie approaches to this terminal on Cortlandt street and 
"Fulton street, these foundations aire being underpinned, and 
about two-thirds of this work has been completed. The sewer on 
Dey street has been diverted by constructing 209 linear feet of 
4' o" 3f 2' 8" egg-shaped sewer. 



WEST SIDE TRACKS, N. Y. C. & H. R. R. R. 

Pursuant to Act of the L,egislature relative to the removal of 
steam railroad tracks operating at grade in the streets of the Bor- 
ough of Manhattan, studies have been made for a subway along 
Eleventh avenue and other streets to place the tracks of the New 
York Central & Hudson River Railroad in a subway on the west 
side of Manhattan, Negotiations are pending looking to the 
ultimate carrying out of this work. As showing the status of this 
subject to date with respect to the studies made and work done by 
the Engineering Department, annexed is a letter of your Engineer 
addressed to the Board under date of November 14 : 

New York, November 14, 1906. 

Hon. A. E. Orr^ President, Rapid Transit Board. 

Dear Sir: — In accordance with a statute passed by the last 
Legislature of the State of New York which became a law on 
March 26, IQ06, being Chapter 109 of the Laws of 1906, entitled : 

"An Act to terminate the use of streets, avenues and public 
places in the City of New York, in the Borough of Manhat- 
tan, by railroads operated by steam locomotive power at 
grade," 
and pursuant to the consequent order by the Board, I have made 
a thorough investigation of the above mentioned subject, and have 
had careful surveys and borings made. These preliminary in- 



282 Removal of New York Central Tracks. 

quiries were essential to a complete understanding of the subject, 
and have necessarily consumed much time. I now beg to report 
as follows: 

I find that the only railroad tracks to which the Act applies are 
those located on the west side of the Borough of Manhattan be- 
longing to the New York Central & Hudson River Railroad Com- 
pany. There are other tracks belonging to other companies which 
are operated by steam locomotive power at grade, but, according 
to paragraph 8 of the Act, the law does not "affect or apply in any 
way to a corporation operating a steam surface railroad in the 
City of New York for the purpose only of transporting freight 
from its wharves, docks or piers to its freight yards or depots in 
said City over tracks not more than one-half mile in length." 

From information derived from the officers of the Railroad 
Company, it appears that the tracks of the New York Central & 
Hudson River Railroad on the west side of the Borough of Man- 
hattan are located, beginning at Spuyten Duyvil Creek, and going 
south to 72d street, on their own right of way ; except at the points 
where these tracks cross intersecting streets, and on Twelfth ave- 
nue, between r4ist street and 135th street, where title has been ac- 
quired by the City. The tracks cross at grade the following streets, 
which have been regulated, graded and paved, and are now in 
use, viz. : 

Dyckman street; Depot Road (177th street) ; 165th street; 158th 
street; 155th street; 151st street; 145th street; Manhattan Valley 
(129th to 138th streets, inclusive) ; 96th street; 79th street. 

From 72d street to 6ist street the tracks are on the right of 
way of the company ; from 6ist street to 33d street the tracSis are 
on the surface of Eleventh avenue ; from 33d street, they are on 
the company's own right of way, and the main tracks run diag- 
onally across the blocks between 33d and 30th streets to Tenth 
avenue, crossing 32d and 31st streets at grade. From 30th street 
to Bloomfield street the tracks are on the surface of Tenth ave- 
nue, and from Bloomfield street to Canal street the tracks are on 
the surface of West street. Here they turn east on Canal street 
to the intersection with Hudson sfa-eet, where they turn south on 
Hudson street and run into the yard at St. John's Park. 

From 72d street to 59th street all the space between the main 
tracks and the river is occupied by a railroad yard, the intersecting 
cross streets for this distance having been closed by. act of the 
Legislature. 

Between 37th and 30th streets the company has an extensive 
yard, 33d street and 32d street being occupied by railroad tracks 
between Eleventh avenue and the river front, and 31st street being 
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occupied by railroad tracks between Tenth avenue and the river 
front. 

The Act contemplates an agreement with the railroad company, 
which shall provide for the construction by the company at its 
own cost of a subway either under the roadbed of the present 
tracks, or undeir other streets to which the tracks shall be removed. 
As a condition of the agreement, "all present franchises of every 
kind on, across, through and along such streets" are to be surren- 
dered and the tracks removed therefrom at the cost of the rail- 
road company. The Act therefore looks only to the construction 
of subways in lieu of the present surface tracks. 

Nevertheless, I think that from yzd street to Spuyten Duyvil 
Creek, assuming that the railroad here is on its own right of way, 
it would be a far more practicable method of dealing with the 
subject to have the tracks remain at the present elevation, except 
at the crossing of Manhattan Valley, between 129th and 138th 
streets, where I should propose to elevate the tracks. At the 
other street crossings of this portion of the route I should pro- 
pose to elevate the streets and have the same cross above the rail- 
road tracks ; and from the west side of the railroad each street 
would go down on an incline parallel to the railroad until it 
reached the level of the wharves or piers along the river front. 
The above seems to be the mOst practical mode of avoiding any 
grade crossing of streets and railroad tracks for this portion of the 
route, although it will require an amendment to the Act; but such 
amendment Would not appear to be inconsistent with the main 
purpose of the Legislature. 

Subwavs at these crossings could be built, but the expense 
would be' very great, and it does not seem to be a desirable thing 
to do, as the' main object of the Act can be obtained at a much 
lower expense. 

I submit herewith a plan' showing the manner in which it is 
recommended that the street crossings north of 59th street should 
be dealt with. If it is thought necessary to have plans for sub- 
wavs under the cross streets on this part of the route, such plans 
can be readilv prepared. 

I have been in consultation with the engineers of the New York 
Central & Hudson River Railroad in regard to the problem of re- 
moving the New York Central tracks from the surface of the 
longitudinal streets of the route. They have expressed thetr 
opinion that the best solution would be to build an elevated struct- 
ure from SOth street, south, along the river front to Frankhn 
street, the lower four blocks between West street, Washmgton 
street! Laight street and Franklin street being occupied by an ele- 
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vated railroad yard. The reason for this preference is obvious, 
as besides being cheaper to build, such a road would offer oppor- 
tunities for convenient connections to the river piers, involving 
better facilties for taking care of the river traffic than any other 
way. 

Mr. William Barclay Parsons recommended an elevated railroad 
along the river front in his report to the Rapid Transit Board 
dated February 19, 1903. 

As, however, the question of an elevated railroad cannot be 
considered under this Act, I have, after consulting with the New 
York Central engineers, prepared plans for a subway tO' take the 
place of the present New York Central tracks now operating on 
the surface of the streets south of 59th street. 

Herewith are submitted two sets of plans for a subway follow- 
ing two different routes, namely : 

Alternative i. Lay-out following approximately the same ave- 
nues and streets as the present tracks of the New York Central 
until the intersection of Canal street and West street is reached, 
and from Canal street, instead of going east on Canal street, con- 
tinuing down West street to Franklin street. 

Alternative 2. Beginning at about 64th street, crossing the 
present railroad yard in a southwesterly direction to Twelfth ave- 
nue, and along Twelfth and Thirteenth avenues and Marginal 
street and West street to Franklin street. 

Alternative i is to my mind preferable to Alternative 2, on ac- 
count of the lower cost of construction. The New York Central 
officials, however, have expressed the opinion that if a subway is 
to be built at all a line along the river front would be preferable ; 
but I have not yet received a final statement from them to that 
effect. 

The yard at 30th street, for both alternatives, is located upon 
the plans in such a way that one would enter the part of the yard 
used for freight from the subway on Eleventh avenue. The 
freight yard on the east side of Eileventh avenue would be en- 
tirely underground, and connect with the surface by elevators. 
The freight yard on the west side of Eleventh avenue would come 
to the surface at Twelfth avenue, where there would be easy ac- 
cess to the same for teams from the street. On the plans I have 
shown 31st and 32d streets closed for street traffic between Elev- 
enth and Twelfth avenues, as also is the case now. To connect 
with the river piers it will be necessary to cross Twelfth avenue 
on grade from this yard. 
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At other places where a connection with a pier is desired, pri- 
vate property will have to be acquired for the construction of in- 
clined tracks for the purpose of coming up from the subway 
tracks to the surface at the level of the piers, it being necessary 
here also to cross the street along the river front at grade. 

In considering the practical working of a subway railroad in 
connection with the piers along the Hudson river, it is to be ob- 
served that in every case, except at the railroad yard near 30th 
street, the number of cars that can be operated in connection with 
any one pier must necessarily be governed by the length of the 
tracks located upon private property acquired for this purpose. 
The best method of getting up from the grade of the subway to 
the surface of the piers would be by a switch curving easterly 
into private property, and there forming a Y with a track leading 
westerly bade towards the pier and over the surface of the subway 
and upon the surface of the street. 

In the lower part of the city, south of Bloomfield street, the 
blocks at right angles to the river are about 360 feet in length or 
less. With this length at our disposal, it would not be practicable 
to operate inore than two cars at a time in connection with the 
piers, which, of course, would be slow and expensive. 

Connections with private enterprises along the road would be 
by a subway siding from the main line, and in many cases it would 
be necessary to acquire private property for this purpose. To 
connect such a subway siding with the surface, elevators would 
have to be used. 

On the plans I have shown the southern terminus of the railroad 
between West street, Washington street, Laight street and Frank- 
lin street, instead of at St. John's Park, thereby avoiding the com- 
plications involved in crossing the contemplated new rapid transit 
subways on Washington street, Hudson street and Desbrosses 
street. The private property necessary to construct the new yard 
will have to be acquired. 

At 53d street the New York Central officials wish to construct a 
two-track spur running east to connect with the Grand Central 
yard where 53d street runs into the same, and operate this spur 
and the part of the line along the river front north of 53d street 
partially as a passenger railroad. This would greatly increase the 
efficiency of the New York Central in handling its suburban 
traffic. 

It may be doubtful whether such a subway could be constructed 
under the terms of Chapter 109 of the Laws of 1906, but it could 
certainly be constructed under the provisions of Section 32 of the 
Rapid Transit Act. I have indicated in the accompanymg plans 
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the beginning of sucli a subway at the northern and western end 
thereof. The detailed plans for such a road, if approved by the 
Board, could readily be prepared. 

Having in view the possibility of a crosstown subway at 53d 
street, the main line of both alternatives for the road south of 
59th street is laid out on the accompanying plans as a four-track 
structure down to 53d street, and a two-track structure south of 
this street. In connection with the main line, I have laid out a 
number of sidings and connections to yards and to piers opposite 
the yard at 30th street. I have, however, not shown all the con- 
nections to the different piers and private enterprises along the 
line except in the form of typical designs. 

The cost of construction for both alternatives, including yards 
and connections to same, as shown on the accompanying plans, is 
estimated as follows : 

For Alternative i $29,700,000 

For Alternative 2 33,150,000 

For reconstruction of present connections to river 

piers and private enterprises 850,000 

This does not include the cost of private property which it is 
necessary to acquire. 

In evolving either one of these projects, it may be found ad- 
visable to add tracks to facilitate operation in many places, and 
this would add to my estimate of the cost as given above. 

As I have already stated, I have been in consultation with the 
engineers of the New York Central & Hudson River Railroad 
Company, but they are not yet ready to give any definite statement 
about their views in regard to the question of substituting a sub- 
way for their present tracks. This has caused some delay in pre- 
paring my plans, because I have wished as far as possible, before 
I submitted them, to be acquainted with the views of the New 
York Central officials on the matter. Within a short time, it is 
expected that we may receive a communication from them em- 
bodying their views fully on this subject. 

Respectfully yours, 

George S. Rice, 

Chief Engineer. 



ENGINEERING STAFF. 

But few changes occurred in the executive staff of the Engi- 
neering Department during the year. Mr. John H. Myers, for- 
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merly Senior Assistant Engineer of the Second Division, was 
appointed, on May 3, to the position of Division Engineer, to take 
charge not only of that division, but to be engaged also on the 
work necessitated under the provisions of the Act passed by the 
Legislature for a subway for the tracks of the New York Cen- 
tral & Hudson River Railroad on the west side of the city. 

On December 27, 1906, Messrs. Latey & Slater were appointed 
Consulting Electrical Engineers, to take effect January i, 1907. 
It was also decided to retain as Consulting Architects Messrs. 
Heins & La Farge, who were appointed in 1901, and who since 
have been engaged in that capacity. 

The total staff of the Chief Engineer during 1906 numbered 
334 appointments, as against a total of 329 for the previous year, 
divided as fallows : 

I Deputy Chief Engineer. 

5 Division Engineers. 

3 General Inspectors. 
115 Assistant Engineers. 
23 Draughtsmen. 
68 Rodmen. 
37 Axemen. 
10 Inspectors of Steel. 
47 Inspectors of Masonry. 

5 Cement Testers. 

I Steel Chemist. 

I Secretary. 
17 Clerks. 

I Photographer. 

All changes and additions to the staff during the year are shown 
in table appended. 
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The engineering executive staff, at the end of the year, con- 
sisted of the following officers: 

Alfred' Craven Deputy Chief Engineer. 

George Hallett Clark . . . Engineer First Division. 
John H. Myers Engineer Second Division. 

C. V. V. Powers Engineer Third and Fourth Divisions. 

Frederick C. Noble Engineer Fifth Division. 

Amos L. Schaeffer Engineer Sewer Division. 

Sverre Dahm General Inspector of Designs. 

W. A. Aiken General Inspector of Material. 

D. L. Turner General Inspector of Stations. 

M. J. Farrell Secretary to Chief Engineer. 

Pierre P. Pullis Official Photographer. 

Heins & La Farge Consulting Architects. 

Latey & Slater Consulting Electrical Engineers. 



It has been customary to give each year the number of accidents 
that have occurred on the work. The casualties during 1906 
amounted to no; of this total number 7 proved fatal, and 105 
included employees on the work. 

The years 1905 and 1906 may be regarded as an epoch in the 
history of rapid transit, looking to construction of future subways 
on so extensive a scale as to have been hardly conceivable a few 
years ago, or never contemplated within the past decade. 

From the time that the first Board, in 1875, had been invested 
with office, the members of which Board were reappointed later 
under the Act of 1891, and subsequently a new Board appointed 
by the Act of 1894, being the present Rapid Transit Board, the 
labors of the Rapid Transit Commissioners were beset with diffi- 
culties in its efforts toward the acquirement of adequate transit 
facilities, apparently so overpowering as to seem to be almost 
insurmountable. The various stages in the development of the 
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rapid transit question have been recounted in detail in previous 
reports of the Board. 

Finally, the year 1899 marked an eVa in rapid transit, in the 
realization of what so long was sought to be attained. The autumn 
of that year saw the first step toward the attainment of actual 
results, when bids were advertised for the first rapid transit con- 
tract, the present subway, and subsequently let, and work begun on 
March 24 of the following year by a fitting public ceremony in 
front of the City Hall. That first spadeful of earth dug from the 
soil of Manhattan in so imposing a cause;, was the fruition of what 
in the years to follow will probably see a system of rapid transit 
so complete as to transcend, in volume of traffic and mileage cov- 
ered, that of any other city in the world. 

The opening of the present subway, as had been anticipated, 
was a success from the very beginning, and its popularity sinCe 
attested by a travel unprecedented in growth. Even before the 
opening of the present subway, the Board took into serious con- 
sideration the investigations necessary looking to the laying out of 
new routes, not only for Manhattan alone, but for all the bor- 
oughs of the Greater City, to afford the maximum of service that 
would ultimately be required for each borough. 

To advert to the comprehensive plan adopted by the Board on 
May 12, 1905, in laying out routes for all the boroughs, I may 
call attention to the fact that practically all necessary steps to be 
taken in accordance with the Rapid Transit Act have, by the end 
of 1906, been so far developed that within the next few months, 
if the Board desire, contracts can be advertised for the letting of 
the subway routes approved by the Rapid Transit Board and the 
Board of Estimate and Apportionment. The surveys and neces- 
sary studies coimmenced early in 1904, and the numerous valuable 
data collated by the Engineering Department, have enabled the 
Board to advance to construction a large part of this comprehen- 
sive plan. 

As giving an idea of the magnitude of the transportation ques- 
tion involved, and what steps will be necessary to afiford facilities 
for future travel, I would call attention to the following conclu- 
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sions adduced from a careful study of this question in relation to 
present population, and its constant growth, and what work is 
m store to meet the existing conditions : 

The population of the territory comprising Greater New York 
has practically doubled itself each twenty-five years during the 
last half century, and will probably double itself again by 1930. 

The total paid passenger traffic is increasing at such a rate that 
it will probably about double itself within the next decade. 

In order to bring about the discontinuance of the overcrowded 
conditions now prevailing on all transportation lines in the Greater 
City, it is imperative that the following additional subways be con- 
structed and put in operation : 

1. Within the next five years, or by 191 1 — 

For Brooklyn. — Two four track subways, in which ten-car 
trains can be operated, providing for eight additional tracks cross- 
ing the East River, either in tunnels or on bridges and traversing 
the borough. 

For Manhattan and the Bronx. — ^I'hree four-track sub- 
ways, for operating ten-car trains, traversing the two- boroughs. 

2. Within the second five years, or by 1916 — 
For Brooklyn. — Two more four-track subways. 

For Manhattan and the Bronx. — ^Three more four-track 
subways. 

3. Within the next decade — Ten four-track subways for Man- 
hattan, The Bronx and Brooklyn combined. 

These facts are of interest in connection with this whole ques- 
tion of transit facilities. 

The Appellate Division of the Supreme Court having prescribed 
a limit of two years in the letting of future contracts, the studies 
and preliminary work instituted six months before the opening of 
the present subway, in 1904, have enabled the Board — ^which 
otherwise would not have been possible — ^to meet this time limita- 
tion and let contracts for such of the routes laid out as it deems 
necessary to put under immediate contract. 
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In connection with the manifold duties devolving upon the 
Chief Engineer in the conduct of the work of the Engineering 
Department during the year, due credit should be given f&r the 
valuable services and unremitting attention to the work on the 
part of the entire staff, and such efficiency and loyalty I take 
pleasure in acknowledging. 



Respectfully submitted. 



GEORGE S. RICE, 

Chief Engineer. 



REPORT 

OF THE 

AUDITOR 



The City op New York, 
board op rapid transit raii,road commissioners. 

Auditor's Office, January i, 1907. 

The Honorable Board of Rapid Tramsit Railroad Commissioners. 

Gentlemen — I have the honor to submit herewith a report of 
the Auditor, in relation to the finances of the Board of Rapid 
Transit Railroad Commissioners, for the period January i, 1906, 
to December 31, 190$, giving in general and in detail, viz. : — 

Requisitions for the General Fund: (Folio 313.) A state- 
ment showing the Requisitions made upon the Board of Esti- 
mate and Apportionment for the authorization for the issue 
of Revenue Bonds for the requirements of the Board of 
Rapid Transit Railroad Commissioners, from January i, 
1906, to December 31, 1906. 

Appropriations por the General Fund: (Folios 314, 315.) A 
statement showing the Appropriations made by the Board of 
Estimate and Apportionment for the purposes of the Board 
of Rapid Transit Railroad Commissioners, from January i, 
1906, to December 31, 1906. 

Disbursements op the General Fund : Statements showing the 
Disbursements of the General Fund made under the direction 
of the Rapid Transit Board, from January i, 1906, to De- 
cember 31, 1906, viz.: 

Administrative and General Office. (Folio 316.) 

Engineering. (Folio 317.) 

Legal. (Folios 318, 319.) • 

Requisitions and Appropriations for the Manhattan-The 
Bronx Construction Fund. (Folio 320.) A statement 
showing the Requisitions made upon the Board of Estimate 
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and Apportionment for the authorization for the issue of 
, Corporate Stock of The City of New York, and the appro- 
priations made by the Board of Estimate and Apportionment, 
the proceeds thereof to be applied to the requirements of the 
Manhattan-The Bronx Construction Fund, under provision 
of the contract with John B. McDonald, Contractor, dated 
February 21, 1900, and the agreements amendatory thereof 
and supplemental thereto, for the construction and operation 
of the Manhattan-The Bronx Rapid Transit Railroad, from 
January i, 1906, to December 31, igo6. 

DlSBURSKMIJNTS FOR ExTRA WoRK DoNE AND MATERIALS FUR- 
NISHED. Manhattan-The Bronx Construction : (Folio 
321.) A statement showing the requisitions made upon the 
Board of Rapid Transit Railroad Commissioners, and the 
payments authorized under the direction of the said Rapid 
Transit Board, to be made to John B. McDonald, Contractor, 
for Extra Work done and materials furnished under contract 
dated February 21, 1900, and the agreements amendatory 
thereof and supplemental thereto, for the construction and 
operation of the Manhattan-The Bronx Rapid Transit Rail- 
road from January i, 1906, to December 31, 1906. 

Disbursements" for Real Estate. Manhattan-The Bronx 
Construction : (Folios 322, 323, 324.) A statement showing 
the payments authorized under the direction of the Board 
of Rapid Transit Railroad Commissioners to be made for 
Real Estate acquired for and in behalf of The City of New 
York, under provision of the contract with John B. Mc- 
Donald, Contractor, dated February 21, 1900, and the agree- 
ments amendatory thereof and supplemental thereto, for the 
construction and operation of tJie Manhattan-The -Bronx 
Rapid Transit Railroad, from January i, 1906, to December 
31, 1906. 

Corporate Stock oe the City oe New York. Brooklyn- 
Manhattan Construction: (Folio 325.) A statement 
showing the issues of Corporate Stock of The City of New 
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York, from January i 1906, to December 31, 1906, the 
proceeds thereof to be applied to the construction of the 
Brooklyn-Manhattan Rapid Transit Railroad. 

DlSBURSEM]?NTS FOR WORK DoNE AND MATERIAL^ FuRNISHED. 

Brooki,yn-Manhattan Construction: (Folio 326:) A 
statement showing the requisitions made upon the Board of 
Rapid Transit Railroad Commissioners, and the payments 
authorized under the direction of the Rapid Transit 
Board, to be made to Rapid Transit Subway Construction 
Company, Contractor, for work done and materials fur- 
nished imder contract dated July 21, 1902, and the agree- 
ments amendatory thereof and supplemental thereto, for the 
construction and operation of the Brooklyn-Manhattan Rapid 
Transit Railroad from January i, 1906, to December 31, 
1906. 

Disbursements for Extra Work Done and Materials Fur- 
nished. Brooklyn-Manhattan Construction: (Folio 
327.) A statement showing the requisitions made upon the 
Board of Rapid Transit Railroad Commissioners, and the 
payments authorized under the direction of the said Rapid 
Transit Board, to be made to Rapid Transit Subway Con- 
struction Company, Contractor, for Extra Work done and 
materials furnished under contract dated July 21, 1902, and 
the agreements amendatory thereof and supplemental thereto, 
for the construction and operation of the Brooklyn-Manhat- 
tan Rapid Transit Railroad, from January i, 1906, to De- 
cember 31, 1906. 

Disbursements for Real Estate. Brooklyn-Manhattan 
Construction: (Folios 328, 329.) A statement showing the 
payments authorized under the direction of the Board of 
Rapid Transit Railroad Commissioners, to be made for Real 
Estate acquired for and in behalf of The City of New York, 
under provision of the contract with Rapid Transit Subway 
Construction Company, Contractor, dated July 21, 1902, and 
the agreements amendatory thereof and supplemental thereto, 
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for the construction and operation of the Brooklyn-Manhat- 
tan Rapid Transit Railroad, from January i, 1906, to Decem- 
ber 31, 1906. 

Payment oif Interest on the Corporate Stock. Brooklyn- 
Manhattan Construction: (Folio 330.) A statement 
showing the payments made under the direction of the City 
Comptroller for Interest due on the Corporate Stock issued 
by The City of New York, for the construction of the Brook- 
lyn-Manhattan Rapid Transit Ralilroad, from January i, 
1906, to December 31, 1906. 

Baiances: (Folios 331, 332 333.) Statements showing the 
Yearly Balances of the General Fund, and of the Manhattan- 
The Bronx and the Brooklyn-Manhattan Construction Funds. 

Security: (Folios 334, 335.) A transcript of information rela- 
tive to Securities. 

Rental: (Folios 336, 337.) Statements showing the rental re- 
ceived by the City Comptroller under the lease by The City of 
New York of the Manhattan-The Bronx and the Brooklyn- 
Manhattan Rapid Transit Railroad. 

A Recapitulation : (Folios 338 to 343, inclusive.) 

Respectfully submitted, 

H. A. D. Hollmann, 

Auditor. 
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334 Secwity. 

MANHATTAN-THE BRONX CONTRACT. 
SECURITY. 
Statement of the Security deposited by John B. McDonald, Con- 
tractor, and Interborough Rapid Transit Company, under pro- 
vision of the contract of February 21, 1900, and the agreements 
amendatory thereof and supplemental thereto, for the construc- 
tion, maintenance and operation of the Manhattan-The Bronx 
Rapid Transit Railroad, remaining in the custody of The City of 
New York, December 31, 1906. 
Bond: — For Construction and Equipment, deposited 

with the City Comptroller February 21, 1900. . . .$5,000,000. 

SURETIES. 

The Rapid Transit Sub- The United States Fi- *The Epipire State 

way Construction Com- delity and Guaranty Surety Company 

pany of New York, Company of Maryland, of New York, 

$1,000,000. ¥250,000. $260,000. 

I'he American Surety The National Surety 

Company of New York, Company of New York, 

$250,000. $250,000. 

Bond: — (continuing). For Rental and also for Con- 
struction deposited (substituted) with the City 
Comptroller January 14, 1904 $1,000,000. 

SURETIES. 
Fidelity and Deposit United States Fidelity 

Company of Maryland, and Guaranty Com- 

$600,000. pany of Maryland, 

$600,000. 

Bonds of the Sub-Contractors for Construction, as- 
signed to The City of New York as additional se- 
curity by John B. McDonald, Contractor, and 
deposited with the Rapid Transit Board, aggre- 
gating $3,378,250. 



City Lien on Equipment. 
The City shall also have a first lien upon the Equipment of the 
Railroad, as further security for the faithful performance by the 
Contractor of the covenants, conditions and agreements of the 
contract of February 21, 1900, and the agreements amendatory 
thereof and supplemental thereto. Such lien shall arise imme- 
diately upon the acquisition by the Contractor of any part of the 
Equipment for use on or in connection with the said Railroad or 
any part of it, or intended for such use, whether or not such 
equipment be set up or delivered upon or at the railway. 

_,., 'Substituted in lieu of The City Trust, Safe Deposit and Surety Company of 
Philadelphia, Pa., July 28, 1906. 
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BROOKLYN-MANHATTAN CONTRACT. 
SECURITY. 
Statement of the Security deposited by Rapid TranAt Subway 
Construction Company, Contractor, under provision of the con- 
tract of July 21, 1902, and the agreements amendatory thereof 
and supplemental thereto, for the construction, maintenance and 
operation of the Brooklyn-Manhattan Rapid Transit Railroad, 
remaining in the custody of The City of New York, December 31, 
1906. 

Amount in Cash: — For Construction pursuant to the 
Contract, deposited with the City Chamberlain 

September 11, 1902 $1,000,000. 

Bond: — (continuing). For Rental and also for Con- 
struction deposited (substituted) with the City 

Comptroller February 10, 1905 $1,000,000 

SURETIES. 

United States Fidel- Fidelity and Deposit The National Surety 

jty and Guaranty Company of Maryland, Company of New York, 

Company of Maryland, $860,000. $250,000. 

$250,000. ^ . ^ 

The Aetna Indemnity The Empire State Surety 

Company of Connecticut, Company of New York, 

$100,000. $160,000. 

Bond of the Sub-Contractors for Construction, as- 
signed to The City of New York as additional 
security by Rapid Transit Subway Construction 
Company, Contractor, and deposited with the 
Rapid Transit Board, aggregating $650,000, 



City Lien on Equipment. 
"The City shall also have a first lien upon the equipment of 
the Railroad as further security for the faithful performance by 
the Contractor of the covenants, conditions and agreements of the 
contract of July 21, 1902, and the agreements amendatory thereof 
and supplemental thereto. Such lien shall arise immediately upon 
the acquisition by the Contractor of any part of the equipment for 
use on or in connection with the said railroad or any part of it. 
or intended for such use, whether or not such equipment be set up 
or delivered upon or at the railway." 
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Manhattan-The Bronx — Rapid Transit Railroad Rental. 
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*The payments of interest due on the 
Corporate Stock issued by The 
City of New York for the con- 
struction and operation of the 
Brooklyn - Manhattan Rapid 
Transit Railroad 

"Amount in interest paid by the City 
Comptroller on the Corporate 
Stock issued by The City of 
New York for the construction 
and operation of the Brooklyn- 
Manhattan Rapid Transit Rail- 
road to December 31, 1906 
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General Fund — Requisitions and Appropriations, 1894-1906. 
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Corporate Stock, 1894-1906. 341 

CORPORATE STOCK 
1894-1906. 

MANHATTAN-THE BRONX CONSTRUCTION FUND 

Total amount of Proceeds credited of the 
Corporate Stock issued by The City of New 
York for the construction of the Manhattan- 
The Bronx Rapid Transit Railroad during 
the period of: — Proceeds. 

igoo. Amount of Stock issued $1,000,000.00 

" " Premium 105,400.00 

$1,105,400.00 

1901. Amount of Stock issued $11,000,000.00 

" "Premium 635,361.46 

11.63S.361.46 

1902. Amount of Stock issued $12,500,000.00 

" " Premium 803,663.70 

13.303,663.70 

1903. Amount of Stock issued $11,865,000.00 

" " Premium 237,487.72 

12,102,487.72 

1904. Amount of Stock issued $5,885,000.00 

" " Premium 82,938.37 

, ^ , . ~^ S.967,938.37 

1905. Amount of Stock issued $2,300,000.00 

" " Premium 16,391.10 

2,316,391.10 

1906. Amount of Stock issued 

Total amount of Proceeds applicable to the construction of 
the Manhattan-The Bronx Rapid Transit Railroad from 
1900 to 1906, inclusive $46,431,242.35 

BROOKLYN-MANHATTAN CONSTRUCTION FUND 

Total amount of Proceeds credited of the 
Corporate Stock issued by The City of New 
York for the construction of the Brooklyn- 
Manhattan Rapid Transit Railroad during 
the period of: — 

1903. Amount of Stock issued $301,000.00 

" " Premium 71S.29 

$301,715.29 

1904. Amount of Stock issued $1,065,000.00 

" " Premium 15.359-13 

1,080,359.13 

1905. Amount of Stock issued $200,000.00 

" " Premium 1,425.32 

201,425.32 

1906. Amount of Stock issued $750,000.00 

" " Premium 4,435.00 

754.435-00 

Total amount of Proceeds applicable to the construction of 
the Brooklyn-Manhattan Rapid Transit Railroad from 
1902 to 1906, inclusive $2,337,934.74 
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Summary of Disbursements, 1894-1906. 343 



Board of Rapid Transit Railroad Commissioners 



THE CITY OF NEW YORK 



SUMMARY OF DISBURSEMENTS 

1894-1906. 
Total amount of General Fund Disbursements $4,060,019.00 

Total amount of Manhattan-The Bronx Construction 

Fund Disbursements 45,992.201.44 

Total amount of Brooklyn-Manhattan Construction Fund 

Disbursements 2,317,328.83 



Total amount disbursed by the Board of Rapid Transit 
Railroad Commissioners, from June 18, 1894, to De- 
cember 31, 1906 $52,369,549-27 



Finale. 



INDEX. 



PAGE 

Accidents, record of . . . .' 301 

Act; amendments to, as to publication of public hearings on contracts. ..32 

as amended by Elsberg Bill 20-32 

of , 187s, in relation to municipal construction 13 

" 1801, " " " " " 14 

Act of Legislature for removal of tracks of New York Central 
Railroad Company upon Eleventh avenue, West street and 

other streets in Manhattan 64-67, 281 

Additional tracks, Second and Third Avenue Elevated lines 63, 64 

Advertising and Slot Machines in Stations, opinion of Court in 

action instituted 89, 153-159 

Appropriations by Board of Estimate and Apportionment, 

General and Construction Funds 314, 315, 338, 340 

Behr Monorail Railway Company, re application for franchise to 

build railway from Atlantic Avenue, Brooklyn, to Coney Island. .68, 69 
Bensonhurst, Bath Beach and Coney Island Route, status 

of, description, etc 38, 48-52, 265, 267 

Beton ; number of cubic yards in construction 188 

Board ; administrative and general office disbursements 316 

changes in personnel of II 

commissioners and staff, election and appointment of 97-99 

communication to Board of Estimate and Apportionment as 

to Coney Island Route 48-52 

communication to Board of Estimate and Apportionment as 

to Tri-Borough Route S3-S9 

communication to Board of Estimate and Apportion- 
ment, re propriety of calling for alternate bids, to in- 
clude construction and operation respectively 39-44, 265 

developments in rapid transit from 1875 to date 13-19 

efforts of Board for betterment of transit facilities. ...13, 301, 302 
jurisdiction of Board over rapid transit railway structures. ..80, 81 

permanently created by Act of 1891 14 

preliminaries to letting of contracts for new routes 12, 13, 258 

Borings for new routes 275-278 



346 Index. 

PAGE 

Brick in Asphalt ; number of square yards used i88, 189 

Bridges, Connection Between; elevated vs. subway loops.... 46, 47, 258-263 

subway loop approved 48, 264 

Brooklyn-Manhattan Railroad; see Contract No. 2. 

Brooklyn, Manhattan and Long Island City Route, status of 37 

Brooklyn and Jamaica Route, status of 38 

Cars, type of, etc 45, 46 

Cast-iron and Steel ; manufacture and tests of 232-240 

number of tons delivered 

and erected 178 et seq., 179, 186, 188, 189 

Cement; average results of accepted cement, and strength of 

various brands 243, 244 

briquettes broken, result of :..242 

total shipment of 241 

Chart of Subway Passenger Travel, by ticket sales following 246 

Charts giving statistics re transit conditions 248 et seq. 

Claflin, John, resigns as Commissioner 11 

Commissioners and Staff 97-99 

Concrete above Waterproofing; number of cubic yards 188 

Concrete, Portland and Natural Cement; number of 

cubic yards 178 et seq., 188,189 

Condemnation Proceedings (real estate, easements, 

etc.) 91-93, 322-324, 328, 329 

Confirmation by Appellate Division of Commissioners' 

report approving construction of new routes 35-37, 113-121, 265 

Connections and Extensions; see Extensions. 

Connection between Bridges; elevated vs. subway loops 46, 47, 258-263 

opposition of property owners in Man- 
hattan to construction of loop line, 
and consequent delay in obtaining 

approval of route 36 

subway loop approved 37, 38, 48, 264 

Connection between Buildings and Stations; Brooklyn-Manhattan 

Railroad 87, 88 

future subways 45 

Consents of property owners and local authorities to construction 

of new railways, proceedings to obtain 12, 33-38 

Construction, corporate stock issued for, and interest paj'- 

"^"'s 325, 330, 341 

Construction and General Eunds ; appropriation by Board of Esti- 
mate and Apportionment. .. .314, 315 
statement of yearly balances 331-333 



Index. 
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PAGE 

Contract No. i ; engineering difficulties, Harlem Ship Canal 

Bridge 73. 74. 1 78 

opening of road from iS7th street north 73, 175, 176 

progress of work during 1906 70, 175-178 

progress of work on Ventilation 176 

rental payments to City 72, 336 

statement of earnings of Operating Company 71 

Contract No. 2 ; causes of delay in completion of railroad 84-87 

progress of work, Ann street to Bowling Green 180 

progress of work. Bowling Green to South Ferry. . . . 180 
progress of work, East River tunnels and 

to Clinton street, Brooklyn 86, 87, 180-183 

progress of work, along Fulton street and Flat- 
bush avenue 183-186 

rental payments to City 84, 337 

statement of earnings of Operating Company 83 

Contractors ; corporate stock issued for construction 325, 330, 341 

payments to, for work done and 

materials furnished 70, 82, 179, 321, 326, 327 

securities required from 334. 335 

Contracts; re alternate bids, for construction and operation re- 
spectively 39-44 

procedure preliminary to letting of 264, 265 

time limit imposed by Court in letting of future con- 
tracts 34. 303 

Contracts, Plans and Specifications, modifications considered in new 

construction 44-46 

Court of Appeals, Opinion of in suit instituted ; see Litigation. 



Department of Inspection of Material, work of 232-245 

Disbursements ; administrative and General Office 316, 339 

engineering 317, 339 

for interest on corporate stock issued 330 

for real estate 328, 329 

for work done and materials 

furnished 70. 82, 179, 187, 321, 326, 327 

legal 318, 319, 339 

summary of. General and Construction Funds 342, 343 

Ducts laid (single) ; number of linear feet 178 et seq., 189 

Earth and Rock Excavation; number of cubic 

yards 178 et seq., 179, 186, 188, 189 

Easements; see Condemnation Proceedings. 



348 Index. 

PAGE 

Engineering Department ; changes in staff 287 

disbursements of 317, 339 

executive staff 301 

table of new appointments, etc 288-300 

Equipment ; power sub-stations, etc 246 

rolling stock, etc., re new rapid transit railways 45, 46 

Extensions and Connections ; Bensonhurst, Bath Beach 

and Coney Island 
route 38, 48-53, 265, 267 

borings for new routes 275-278 

Brooklyn and Jamaica route .38 

Brooklyn, Manhattan and Long Isl- 
and City route 37 

confirmation by Appellate 
Division of Commis- 
sioners' report ap- 
proving construction 
of new routes 35, 37, 113-121,265 

connection between 
Bridges, Elevated 
vs. Subway Loops. . 37, 38, 46-48, 258-264 

re consents of property owners and 

local authorities to new routes.. 12, 33-38 

construction of new routes, constitu- 
tional authority requisite 12 

Eastern Parkway route, Borough of 

Brooklyn 37 

extension of Thirty-fourth street 

route, Borough of Queens 37 

First avenue route 38 

Fourteenth street, University place, 
Greenwich street and Liberty 
street route 35, y^ 

Fourth avenue route. Borough of 

Brooklyn 37, 265, 266 

Gerard avenue route, Borough of The 

Bronx 35,37 

Jerome avenue route 35,37,265,267 

Lexington avenue 

route 35, 37, 265, 266, 268, 269 

locations of stations for new routes. . 269-274 

Manhattan Bridge route 38 



Index. 349 

Extensions and Connections — (Continued) — 

PAGE 

Pelham Bay Park extension of West- 
chester avenue route 52 

preliminaries to letting of con- 
tracts for new routes 12, 13, 258 

routes approved for contract let- 
ting 35-37, 265 

Seventh and Eighth avenue 

route 35, 37, 265, 266 

surveys of new routes 274, 275 

Third avenue route 35. 37, 265, 266 

Tliirty- fourth street route 35, 37 

time limit imposed by Appellate Divi- 
sion to let contracts for routes 

approved 34, 3^3 

Tri-Borough route 53-59, 265, 267 

Van Cortland Park extension..3S, 37, 74, 178 
Washington street route, Borough of 

Brooklyn 37 

Westchester avenue and Southern 

boulevard route, The Bronx 38 

West Farms and White Plains 

route 35,37,265,267 

West street and Ninth avenue route 38 

< 

Future Rapid Transit; see Extensions and Connections. 

First Avenue Route, status of 38 

Form of Construction, Lexington Avenue Route 45, 268, 269 

Fourteenth Street, University Place, Greenwich Street and Liberty 

Street Route, status of 35, 37 

Fourth Avenue Route, Brooklyn, status of, description, etc 37,265,266 

Gerard Avenue Route, The Bronx, status of 35, 37 

Grout, Edward M., expiration of term of office as Comptroller .11 

Grouting; number of cubic yards used 188 

Harlem Ship Canal Bridge, engineering difficulties in construc- 
tion 73, 74, 178 

Healey Sewer Machine and Construction Co.; contract for Borings. .. .277 
Heins & La Farge, retention of as Consulting Architects 287 
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Index. 



Hudson & Manhattan R. R. Co. ; Church street terminal, Hudson & 

Manhattan Division, detailed 
plans approved 63 

consolidation of N. Y. and Jersey 
R. R. Co., Hudson & Manhat- 
tan R. R. Co., and Hoboken & 
Manhattan R. R. Co., under 
corporate name of Hudson & 
Manhattan R. R. Co 63,279 

progress of tunnel construction, 
etc., Hudson & Manhattan 
Division 280, 281 

progress of tunnel construction, 
etc.. New York & Jersey 
R. R. Division 279-280 

station entrances through private 
property. New York & Jersey 
R. R. Division 62,63 

terminal station, 33d street 
and 6th avenue, certifi- 
cate to New York & 
Jersey R. R. Co. mod- 
ified to provide for; 
text of certificate 61, 62, 163-171 

Interborough Rapid Transit Co. ; re additional elevated tracks, Second 

and Third avenue lines 63, 64 

complaints against, as to inadequate 

subway service 7S-8o 

Jerome Avenue Route, status of, description, etc 35, 37, 265, 267 

Latey & Slater, appointed Consulting Electrical Engineers 287 

Ledyard, Lewis Cass, appointment of and resignation as Commissioner. .11 
Legislation; amendment to Rapid Transit Act as to publication of 

public hearings on contracts 32 

amendment to Rapid Transit Act, by Elsberg Bill 20-32 

Lexington Avenue Route, status of, description, 

etc 35, :i,y, 45, 265, 266, 268, 269 

Litigation ; condemnation proceedings 91-93 

incumbrances in stations 89, 153-159 

Park Avenue deviation. Referee's report 88, 123-151 

Potter vs. The Interborough Co., re entrance to station 

through Empire Building 89, 90 



Index. 351 

Litigation — ( Continued) — 

PAGE 

.Rapid Transit Subway Construction Co. vs. Coler, as to 
use of streets off immediate line of railroad, to pile 
material, etc., for use in construction 90, 91 

re sale of electric current by Contractor (Interborough 
Co.), in connection proposed between feed wires of 
subway and of street railway at i8ist street and 
Broadway 8g 

Wilcox vs. McCIellan, re constitutionality of Act con- 
ferring on Board of Estimate, instead of Alder- 
men, power to .grant consent of City to construc- 
tion of street railroads 88, 103-111 

Long Island Railroad Co., re application for connections in the 

Borough of Queens 68 

Manhattan Bridge Route, status of 38 

Manhattan-Bronx Railroad; see Contract No. i. 
Manhattan Elevated Railroad ; see Interborough. 
Masonry (brick, pedestal, concrete and cut 

stone) ; number of cubic yards used 178 et seq., 179, 186, 188, 189 

Metz, Herman A., Comptroller, ex-oMcio member of Board 11 

Municipal Construction, as defined by Acts of 1875 and 1891 13, I4 

Myers, John H., appointed Division Engineer 287 

New Routes; see Extensions and Connections. 

New York and Jersey Railroad Co. ; see Hudson & Manhattan R. R, Co. 

New York Central & Hudson R. R. Co. ; removal of tracks 
upon Eleventh avenue. West street and other streets in 
Manhattan 64-67, 281-286 

New York Connecting Railroad Co.; grant of franchise deferred, 

pending consideration of amendments proposed 60 

New York, New Haven & Hartford R. R. Co. ; re application to con- 
struct road to connect main line near Woodlawn with extension 
near West Farms station 68 

Opening of Manhattan-Bronx Railroad from iS7th street north. .73, 175, 176 
Opinions of Courts ; see Litigation. 

Passenger (Subway) Travel 247, 248 

Pelham Bay Park extension of Westchester avenue route 52 

Pennsylvania, N. Y. & L. I. R. R. Co. ; progress of tunnel construc- 
tion, etc 278, 279 

Pipe Galleries 45. 274 



352 Index. 

PAGE 

Plans, Specifications and Contracts, modifications considered in new 

construction 44-46 

Power Equipment, sub-stations, etc 246 

Progress of Work on Broolclyn-Manhattan R. R. ; see Contract No. 2. 
Progress of Work on Manhattan-Bronx Railroad ; see Contract No. i. 

Rapid Transit Act; see Act. 

Rapid Transit Board ; see Board. 

Rapid Transit Commissioners and Staff 97-99 

Rapid Transit Future Plans ; see Extensions and Connections. 

Rapid Transit, history of, from creation of Board of Commissioners 

in 187s to date 13-19 

Rapid Transit, present status of, and suggestions for ade- 
quate future facilities 248-257, 301-303 

Rapid Transit Railroad, jurisdiction of Board over construction, 

equipment, maintenance and operation of 80, 81 

Real Estate; see Condemnation Proceedings. 

Rental from Operating Co., Brooklyn-Manhattan Railroad 84,337 

Rental from Operating Co., Manhattan-Bronx Railroad 72, 336 

Report of Chief Engineer on connection between Bridges, elevated 

vs. subway loops 259-263 

Report of Chief Engineer on form of construction, Lexington- 
avenue route 268, 269 

Report of Chief Engineer on removal of New York Central tracks 
upon Eleventh avenue, West street and other streets in Man- 
hattan 281-286 

Report of Committee appointed to investigate alleged inadequate 

subway service 75-78 

Report of Dr. George A. Soper on Sanitary Investigation of Subway 

Air 210-232 

Report of John E. Starr, Consulting Expert, on Brooklyn Bridge 

Cooling Plant 204-209 

Requisitions upon Board of Estimate and Apportionment, 

General and Construction Funds 313, 320, 338, 340 

Restoring Street and Park Surface, and Repaving; 

number of cubic yards 178 et seq., 188, 189 

Rice, George S. ; report on connection between Bridges, elevated 

vs. subway loops 259-263 

report on form of construction, Lexington ave- 
nue route 268, 269 

report on removal of New York Central tracks 
upon Eleventh avenue. West street and other 
streets in Manhattan 281-286 
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PAGE 

Rolling stock, type of, etc 45, 46 

Routes approved for contract letting 35-37, 265 

Routes (new) ; see Extensions and Connections. 

Seventh and Eighth Avenue Route, status of, description, 

etc 35, 37, 265, 266 

Sewer Construction in connection with Ventilating Chambers, 

details of work done 190 et seq. 

Sewer Division, work of 189, igo 

Sewers ; Ashland place, Brooklyn igo et seq. 

Broadway, City Hall to Battery place, Manhattan igo et seq. 

Court street, at Joralemon street, Brooklyn 190 et seq. 

Flatbush avenue, at Fourth avenue, Brooklyn igo et seq. 

Flatbush avenue, Fulton street to Atlantic avenue, Bklyn.igo et seq. 
Fulton street, Borough Hall to Flatbush avenue, Bklyn. .igoetseq. 

Fulton street, Manhattan igo et seq. 

Hudson avenue, Brooklyn 190 et seq. 

Joralemon street, at Borough Hall, Brooklyn igo et seq. 

Lafayette and Fleet streets, Brooklyn 190 et seq. 

Maiden Lane, Manhattan 190 et seq. 

Nevins and Livingston streets, Brooklyn igo et seq. 

State street, Manhattan igo et seq. 

Shaft Excavation ; number of cubic yards 178 et seq. 

Soper, Dr. George A., report on Sanitary Investigation of Subway 

Air •. 210-232 

Starr, John E., Consulting Expert, report on Brooklyn Bridge 

Cooling Plant 204-209 

Stations; advertising and slot machines in stations, opinion of 

Court in action instituted 8g, 153-159 

amount expended on 178 et seq., 188 

entrances through private property, and show window 

privileges 87, 88 

entrances through private property, future subways 45 

entrances through private property, N. Y. & Jersey R. R. 

stations 62, 63 

locations of, for new routes 269-274 

Station Construction 191 

Steel and Cast-iron ; manufacture and tests of 232-240 

number of tons delivered 

and erected 178 et seq., 179, 186 , 188, l8g 

Subway Passenger Travel 247, 248 

Subway Service, complaints as to inadequacy of 75-8c 

Surveys of New Routes 274. 275 
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PAGE 

Supreme Court, Appellate Division, confirmation of Commissioners' 

report upon the proposed Third avenue and other routes 113-121 

Supreme Court, Opinions of in suits instituted; see Litigation. 

Table of contract work by each sub-contractor, Contract No. I . . 178 et seq. 

contract work by each sub-contractor, Contract No. 2 188 

details of sewers along Ventilating Chambers, Contract 

No. I 190 et seq. 

earnings of Operating Company, and of rental paid to City, 

Brooklyn-Manhattan Railroad 83, 84 

earnings of Operating Company, and of rental paid to City, 

Manhattan-Bronx Railroad 71, 72 

extra work by each sub-contractor. Contract No. 1 178 et seq. 

extra work on Section 3, Contract No. 2 iSg 

lateral sewers, details of, .Contract No. 2 190 et seq. 

longitudinal sewers, details of. Contract No. 2 190 et seq. 
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